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“GOVERNMENT TELEGRAPHY.” 
- Unver this heading an article appeared in our 
first number commenting on the delays to which 
our telegrams are so liable. After the publication 
of this article we received from several sources, 
chiefly from America, extensions of the views we have 
taken. We made a distinction between the results of 
the Government possession of the telegraphs as in- 
dicated by theory and as found in practice. We 
say that delays are so frequent that a dangerous 
uncertainty attends the delivery of a small per- 
_centage of telegrams. We say that “it appears to 
us that the evil is not by any means necessary.” 
In the days of the Companies’ possession of our 
telegraphic system remedy for delay could in 
some cases be found at law; but it is extremely 
doubtful whether Government could be declared 
responsible for delay. In the days of the Com- 
panies a given telegram was a more important 
individual in the system ; but the Companies even 
collectively could not have dealt with the immense 
business transacted by the Government. | 

That delays occur is an indisputable fact; and 
while delays exist there remains in the mind 
of the business man an anxiety as to the delivery 


of his telegram. But why do these delays occur? | 


The Government department is highly efficient ; 
its officers are subject to stringent examination; 

the system is theoretically perfect. But why not 
_ practically perfect, at least within the limits of per- 
fection to which the administration attains? Let 
the faults be exposed and the offenders punished ; 
and let the public know why these faults occur. 
We reiterate that the system approximates so 
nearly to perfection in administration—it is together 
with that of the post-office the most nearly perfect 
Governmental system in the world—yet we do not 


attain practical perfection, and why we are not told. 


We are not a Government organ, but represent 
those who have an interest (as has everyone) in the 
perfection of the Governmental system. Hence, 
when we find a system theoretically perfect working 
practically with not a little uncertainty, it is our 
duty as the mouth-piece of those we represent to 
inquire into the cause; and this duty becomes the 
more urgent the more nearly the system practically 
approximates perfection. | | 

We may remark that the imperfections we have 
pointed out are the more to be regretted as the 
Americans are considering the expediency of a step 


similar to our own, i. ¢., the purchase of their tele- 

graphic systems by the United States Government. 

There are not wanting those in the American press 

who oppose this step, with the very plausible 

à posteriori argument that it has not answered so 
very well in England. We ourselves think that in 

this case the argument from fact is weaker than the 
argument from principle. That the principle of 
Governmental control of the telegraphs of a nation 
should not have success in its application, where 
the sister system of the Post-Office has always been 
attended with beneficial results to the public, is as 
untrue in fact as there would be every reason to 
suppose. The mere statement that delays occur in 
the Post-Office department, or that letters are some- 

times delivered at the wrong house, would not be 
considered to invalidate the postal system as a 
principle, whatever value were placed upon the 
complete correspondence. Similarly, the statement 
that telegrams are delayed does not invalidate the 
telegraphic system. As far as the question of delay 
affects the value of the system, it is this—that the 
delivery of a telegram is attended with uncertainty 
as long as the delayed telegrams bear a high per- 
centage with regard to the total traffic. The ques- 
tion we have put, which is yet unanswered, is— 
why an inconvenient percentage of delays do occur 
with our theoretically perfect system and our great 
administrative ability. Delays may arise from very 
small causes; these causes we would gladly assist 
the authorities to discover, or, if discovered, to 
make known. 


DUPLEX TELEGRAPHY. 


THE term of duplex telegraphy has recently been 
applied to the systems by which two messages may 


| be sent along the same wire at the sametime. The 


idea is by no means a new one. But it has been 
subjected to many trials, and was for a long time 
considered impossible. The failures have been 
many. As lately as 1869, in his “History and 
Progress of the Electric Telegraph,” Mr. Sabine 
said, “ It must be looked upon as little more than 
a feat in intellectual gymnastics—very beautiful in 
its way, but quite useless from a practical point of 
view.” Whether, or how, this view has been con- 
troverted it is early to decide. Our American 
cousins say that Stearn’s Duplex System has long 
been of great use upon their lines, and the Scien- 
tific American seems to think us slow in not mea | 
their idea. We are advised that “It might be we 

for the British telegraph authorities to send over 
here for a few of the Stearn's machines, 
and put them into use at once; thus immediately 
doubling the capacity of their wires, and saving 
them from further experimentation upon the sub- 
ject.” But we are afraid that the order would hang 
heavy upon our hands, for our lines and those of 
America are worked upon entirely different prin- 
ciples as regards battery power and other essential 
points; the amount of zinc dissolved per annum 
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in, any twa: offices with equal traffic would show 
rather a wide difference. This difference is, how- 
ever, not'se striking when we consider the long 
circuits of-the:American lines. But again, in point 
of fact, the. advice had been taken; to use.a Hiber- 
nian expression, before it was given. Mr. Culley 
has; we have heard, instructed Messrs. Lumsden 
and: Marsden: to ascertain the novelties in Mr. 
Stearn’s patent. The results show that instruments 
which were discarded fifteen years age can now be 
employed, and the utilisation is due to the better 


|. insulation of our lines. Indeed, the high insulation 


of the American lines has, doubtless; much to do 
with the success of the Stearn system: 

_ Dr. Gintl,* an Austrian telegraph director, was 
the first to solve the problem; his plans.bear date 
1853. The instruments were used on the line from 
_ Prague to Vienna, and they consisted of a relay 
wound with two separate wires, one wire being 
worked by the line battery, and the other by an 
equating battery. Each station could thus mani- 
pulate the relay of the further station, but was 
prevented, by the equal and opposite magnetic 
effect, producing signals on its own instrument. 
But the compenszting currents were found difficult 
to: manage, and Gintl next designed a chemical 
telegraph in which equal and opposite currents 
were employed to prevent the decomposition of 
electrolytic salts: upon prepared paper. ‘This modi- 
fieation was more successful. | 

A year later Prof. Frischen and Messrs. Siemens- 
Halske invented, independently of each other, a 
system dispensing with double keys and counter- 
acting batteries. This system, in short, may be 
considered practical as far the conditions of such a 
delicate arrangement can be satisfied. 
© In 1855, Stark, of Vienna, invented an apparatus 
by which two messages could be transmitted along 
a single line in the same direction at the same time, 
but this arrangement only partially fulfilled the de- 
sired end, since it is necessary to be able to tele- 
graph in opposite directions at the same time. 

eanwhile the improvements became known in 
England, and in 1854 a Mr. Newall obtained a 
patent for a duplex telegraph instrument. Then 

ain, 1n 1855, Mr. Preece designed an instrument 
which was tested on a short circuit between Liver- 
pool and Manchester. 

The first to add the condenser to the existing 
apparatus was Mr. Baggs. Very recently Mr. 
Cromwell F. Varley invented an acoustical recorder 
with a condenser by which two, three, or more 
messages could be sent at the same time on the 
same wire. The Morse alphabet was employed, 
the instrument giving a short sound for a dot, and 
a long and loud series of vibrations for a dash. 
The waves of electricity by which the sound appa- 
ratus was affected were superimposed upon the 
currents ordinarily used in working a Morse circuit. 
To the line wire Mr. Varley attached a condenser, 
and to the other side of the condenser the sending- 
apparatus, which charged and discharged the con- 
denser with great rapidity. By an ordinary back- 
and front-stop key, the condenser was kept in 
contact with the receiving instrument when not in 
use for sending messages. The charging instrument 
consisted of a tuning-fork making about 200 vibra- 


* The reader who is desirous of a detailed description should refer 
40.Sabine’s ‘ History and Progress,”. : ‘Calley’s Handbook 
ef the Telegraph.” 


tions in a second, and the charging-battery was a 
ten quart Daniell’s. 


stretched a thick iron wire passing through a hol- 
low helix. The: waves of electricity passing 
through the coil magnetised the wire, which was 
then subject to the attractive or repulsive influence 
of two permanent magnets. By employing an or- 
dinary Morse system, and two sets: of wave-signals 
with vibrations of different periods, a triplex me- 
thod of telegraphy was attained. | 

But to return to the system now before the public. 
As early as November of the last year the instru- 


ments devised by Mr. Preece were tested upon the 


London and Rugby line, and subsequently from 


Southampton (not London, as has erroneously been _ 


stated) to Penzance. Then followed two long cir- 
cuits, the London and Birmingham, and London 


and Liverpool. The results have been stated as 


satisfactory. The detail of the instruments it 


would be unwise, of course, at present‘ to publish. 
The main principle, however, has been well 


described by one of the officers of the Engineer-in- 
Chief’s department, as follows:—‘‘In order to 
convey a popular idea of the means by which this 
feat is accomplished, it will be necessary to mention 
a few principles involved in working a telegraph 
line in the ordinary way. Thus, when a copper 
wire, covered with any non-conducting material, 
such as silk, is wound round a cylindrical piece of 
iron, and the ends of this wire connected to the 
poles of a voltaic battery so that a current of elec- 
tricity may pass through the wire, the iron becomes 
magnetic, and in this state has the power of at- 
tracting a piece of iron or a small magnet placed 
near it, thus constituting what is technically called 
an electro-magnet.. But, instead of winding our 
cylindrical piece of iron with a single wire, we wind 


two wires of the same length together, and cause 


the current of electricity to pass through each of 
these wires in the opposite direction, the effect upon 
the iron core will be nil, the magnetising power of 
the one wire being neutralised by that of the other. 
But if by any means we can increase the quantity 
of electricity passing through one of these wires, 
the quantity passing through the other remaining 
unaltered, our iron will, while this addition to the 
current lasts, become re-magnetised, and again 
possess the power of attraction. It is by the ap- 
plication of this principle in various ways that the 
simultaneous transmission of signals on one wire 


in opposite directions has been accomplished, one 
of the simplest means of doing so being an electro- 


magnet wound in the manner described. The ar- 
rangement is such that, when one station (A) is 
sending to another station (B), the current of elec- 
tricity is made to pass in opposite directions through 


the two wires of his electro-magnet, one of these 


wires being connected to the line wire, the other to 
a bobbin of fine wire offering a resistance to the 
passage of the current equal to that of the line wire 
itself. The iron core at station A therefore remains 


unmagnetised during the passage of a current from — 


his own. battery, and has no power to attract the 
soft iron armature by which the signals are pro- 
uced ; but the iron core of the electro-magnet at 
station B will be magnetised by the current re- 
ceived: from A, and a signal recorded. ‘The appa- 
ratus at both stations being similar, if, while station 
A is sending a signal to B, B wishes to signal to A 


The receiving ‘instrument. 
consisted of a sounding-board, over which was 
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at the same moment, he will, by causing a current |. # — the number of clements to be 
to pass to the line from his own battery, and in the series, 
same direction which he is receiving from A,in-| e = the electromotive force of one element, 
crease the current. passing along the line wire and| R= the reduced resistance of the wire forming 
through one of the wires of the electro-magnet at the magnetising coil, 

A, thus magnetising the iron core attracting the| J = the length of the wire, 

armature and recording a signal. It will now be} C = the strength of the current, 

evident that by this system the problem of double| & = the conductivity of the wire, | 
working is solved by increasing the amount of cur-| M = the maximum magnetising force of a given 
rent in the line wire when a signal has to be pro- combination ; 

duced simultaneously at both stations, and not, as | then— 
might perhaps appear to the uninitiated, by two |. 


joined in 


ne. 


magnetising spiral to the magnetising force. In| PO iach | 

this paper the author shows that, ceteris paribus, The ut Le CE force, therefore, 
the magnetising powers of two coils, arranged to | V@es directly as the electromotive force of one 
give the maximum force with a given battery, are element of the battery, and inversely as the square 


os: tant, its reduced resistance will vary inversel 
to be magnetised is, I presume, supposed to remain | 22°"05 ‘eu y J 
the same, the length of the helix will also be a con- |? its conductivity, or— : 


stant. It is difficult to conceive, under these cir- k= 2. 

cumstances, how the law can be applied, except};  =s_—s—i | OR 

within narrow limits, since. the size of the coil | Then— an 

being constant, the weight of the wire must be a M Vik ae 
constant too, if we except a slight variation due to 
the different proportion of the space occupied by 


the insulating material according to the size of the Supposing the dimensions of the helix to remain 


ine. constant, and the combination to be always arranged 


In looking into this subject a short time since, I | (0 give the maximum effect, we learn from this 
found two other relations regarding electro-magnet | equation— | 


spirals or coils, equally simple in their nature to| ist. That, the battery remaining the same, the 
that we have noticed, but not subject to a similar | magnetising force will vary directly as the square 
anomaly. I believe these relations are new; and | root of the conductivity of the wire. 
they are certainly interesting, if not of any very| 2ndly. That, the conductivity of the wire re- 
great practical value. | maining constant, the magnetising force will vary 
For the sake of clearness and brevity, it will be | inversely as the square root of the minimum battery 
advisable to give here two definitions of terms it is | resistance ; or since, if the battery consist of a num- 
proposed to make use of. ber of cells, equal in all respects, the minimum 
1. The minimum resistance of a battery is the | battery resistance will be inversely as the vider of 
resistance it would have if all the positive and all | cells employed, the magnetising force will vary directly 
the negative poles were respectively joined together | as the square root of that number. 


so as to form one element of large surface. It must be remembered that we are dealing, in 


2. The reduced resistance of a given wire is the | the above relations, with the magnetising powers of 


resistance of a wire of uniform gauge, equal in | the helices, and not with the amount of magnetism 
volume and specific conductivity to that of the given developed by them: this magnetism, however, ac- 


3 a nese 1 metre in length. cording to the laws of Lenz and Jacobi, varies as 


| 
r = the minimum resistance of the battery to be 
employed, 


* Communicated by theAnthor. From the “Philosophical Magazine.” | receiving. 


so long as we are not approaching too near to the 


THE TELEGRAPHIC JOURNAL. 61 


the magnetising force within wide limits,—that is, 


maximum magnetic force the iron is capable of | 


independent currents of electricity passing along — 
The condition of maximum effect is— 
| | FR = Ke’. 
RELATION WHICH THE INTERNAL | 
RESISTANCE OF THE BATTERY | R 
| AND THE and— | 
CONDUCTIVITY OF THE WIRE BEAR TO C2 ae 0 
THE MAXIMUM MAGNETISING FORCE 2rn? arn | 
OF AN ELECTRO-MAGNET COIL." The size of the frame on which the wire is wound _ 
: ‘By G. K. WINTER, F.B.A.S., being constant, the number of convolutions will, of : 
_ Telegraph Engineer, Madras Railway. course, be proportional to the length of the wire ; 
| Mes | we may therefore say— | 
In Poggendorff s Annalen for November, 1865, 
and in the Philosophical Magazine for December| . | WV 4 VE 
of the same year, is published an investigation by M = — AE 1 
Dr. Menzzer on the relation of the weight of a . arn arn 2r 2VRr. 


as the square roots of their respective weights. In root of the product of the reduced resistance of the _ | 


tion is supposed to be constant ; and as the iron rod The volume of the wire used in the coil being - | 


1 

1 

4 
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While we are upon this subject, it might perhaps 
be well to point out a very useful application of 
equation (5) in my paper published in the Philo- 
sophical Magazine for February, 1870, page 113. 

We have frequently to wind a coil of given size 
with wire, and at the same time it is necessary that 
the coil should have some given resistance; the 
question arises, What must be the size of the wire? 
A slight modification of the equation above men- 
tioned willenable us to answer this question without 
difficulty. 

The equation is as follows :— 
__ "0000002 

ar?(r+s)*c" 


in which— | 

e = the specific conductivity of the wire, that of 
pure copper at o° C. being unity, 

= the average length of a convolution in inches, 


- m= area in square inches of a semisection of the 


coil (that is, the sectional area of the space 
to be filled with wire), | 7 

s = thickness, in inches, of the insulating co- 
vering, 7 | | 

G = the resistance of the coil, in ohms, 

y = the radius of the wire, in inches, | 


u = a constant depending on the method of coiling 


_ the wire, but generally = 4. 
 Let— 
‘0000001 ; | : 

d = the diameter required, in inches. 


Then— 
vim 
& 2 2— 1. 
2° ® (7) 


As s is generally very small, we may write this 


equation ;— 
/ 
2Ge 2 (6) 


and .’. 


(9) 


A NEW FORM OF THE CLOSED CIRCUIT 
METHOD IN TELEGRAPHY. 


‘Tue arrangement of apparatus for a telegraph line, 
in which the signalling is effected by the inter- 
ception of a continuous current, generally involves 
the use of a receiving apparatus quite different 
from that used on lines worked with intermittent 
currents. ‘To make the apparatus employed for the 
latter serviceable in direct connection with a line 
worked on the opposite principle is a problem 
which has not hitherto been fully solved. In a 
recent number of the Annalen der TLelegraphie 
Dr. Franz Dehms takes up the subject, and 
describes a new mode of arrangement and working 
in the use of the closed circuit method. We pro- 
pose here to give some account of the improvements 
suggested by this Strasburg telegraphist. 


Suppose (Fig. 1) two points X and + to be 
connected by three current paths, I., II, and III. 

No. I. contains battery B,, with electromotive 
force Ex, and entire resistance W:. 


No. II. contains battery B, with electromotive 


force E,, and resistance W.. 

No. III. has resistance, W, without battery. If 
the batteries are so arranged as to support each 
other, the line ITI. (it is known) will be without a 
current, when— 

W, Wa = FE; ° E,. 
In this case the currents in I. and II. are equal, and 
it is as if each path formed an independent closed 


Fic. 1. 


circuit. The resistance, W, has no effect on the 


current; it may be withdrawn, or the path may be 


| broken without altering the current. If either I. 


or II., however, be opened, a current will circulate 


116 
The current path I., with battery B;,may represent : 


the line of the closed current with its elements, 
connected at the points X and + (Fig. 2) with the 


Fic. À 


Leibung. SR, 


receiving apparatus of a station, between which 
points there are also the two current paths IT. and 
IIT. No. II. contains the battery Bz, with artificial 
resistance 7; No. III. contains the writer, M. The 
galvanoscope, G, may be placed in either current 
path, but more conveniently in III. Sis the key, 


| and belongs to No. I. The battery B, and resistance 


r must, of course, be so proportioned as to yield a 


| strength of current equal to that in the line. 


Here, then, is the theoretical solution of the 
problem. In the state of rest, the apparatus is 
free of currents, notwithstanding the current circu- 
lating in the line. As soon, however, as a station 
interrupts the circuit, the apparatus is set in motion 
by the battery Bz, and it acts as if in an intermittent 
current circuit. As to the strength of the current 
affecting the apparatus or interruption, calling this 
A, and the line current J, we have— 


Wa whence À = J. Wa 
W+W, 
W+W, 


Thus the current A, actuating the writing apparatus, 
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is always smaller than the line current J. Let— 


me, 


so that » pee the value of A in parts of J, then— 
— whence 
W+W, 
This enables us to calculate what resistance must 
be placed in current path Il. when the current A 


is required of a determinate value. For example, 
if it is wished to make A=o'6 J, then— 


_n=06 and W. 


Also the strength of the battery B, and the artificial | 


resistance may be determined. 

Kstimating W=660 Siemens’s units (as is 
commonly the case in the North German apparatus), 
the line current of a strength equal to that pro- 
duced by three Meidinger elements in a circuit of 
200 Siemens’s resistance, and the apparatus current 
required to be two-thirds of the strength of the 
line current, it appears from Dr. Dehm’s calcula- 
tion that 20 Meidinger elements would be necessary 
for B,, while the artificial resistance 7 should be 
about 1250 Siemens’s. And these 20 elements in 
current path No. II. are not to be considered an 
entirely extra expense in the new method as com- 
pared with the old. For the line batteries are in 
the new method 10 elements weaker, as, through 
- withdrawal of the writing apparatus from No. L., 
there is less resistance to be overcome. And the 
extra expense would be nil if the apparatus current 
employed were only half the strength of the line 
current, instead of two-thirds, which is quite 
practicable ; indeed, a still weaker current may 
serve on certain conditions. — 

In the ordinary system the lever is moved by the 
. difference of two currents; one, the line current, the 
other, a residuum current at the station, the latter 
of which is very variable. The new method 
presents, theoretically, a marked advantage in this 
respect, which is, however, somewhat modified in 
practice through faults of insulation, &c. 

Changes in the strength of the currents in I. and 
II. may be delicately regulated, by addition or re- 
moval of some of the elements of battery B, (con- 
sisting, perhaps, as we have seen, of 20 elements). 
But a better mode of regulation, and one which 
should be exclusively adopted, is by altering the 
parts of the line battery, according to the indications 
of the galvanoscope, until the latter is brought to 

‘its zero-position. 

In the adjoining sketch (Fig. 3) of the arrangement 
of apparatus in the new system, b represents that 
part of the line battery which is assigned to one par- 
ticular station, and which is increased or diminished 
so that the line current is kept constant at a pre- 
viously determined strength. The station possesses 

_ not onlyin current path No. IT. an accurate (standard 
of) measure for the desired strength of line current, 
but also, in its galvanoscope, a measuring instru- 
ment of more than common precision, as it is used 
at its zero-position; and, finally, in the battery b, 
the means of removing what differences of current 
may appear. 

Again, as the quiescent current in the proposed 
system is quite independent of the resistance in 
current path III., the galvanoscope and apparatus 
may at will be removed or altered without any 
further change taking place. 


The new method, as described, is also applicable 
to intermediate as well as to terminal stations. The 
Morse signals are with it readable by ear. __ 

The circumstance that satisfactory working of 
a closed circuit depends much less on great strength 
of current than on constancy appears not to have 
had sufficient attention. When, e.g., a station, on 
account of injury done by lightning or otherwise, 
excludes its apparatus from the circuit, it has no 


simple means or direction for excluding at the same 
Fic. 3. 

Lig. 


time the 10 elements assigned to it. Dr. Dehms 
proposes, in such a case, to substitute for the com- 
plicated and unsuitable commutator a simple in- 
strument, consisting of two plates and one stopper 
hole. | | 

Dr. Dehms further points out in what way the 
Siemens and Halske galvanoscopes (with two 
coils) may be adapted, as differential galvano- 
scope, in his system. ke 

The question now arose, whether it might not 
be advantageous to place a battery in current path 
III., in addition to those in I. and II.; or to 
transfer the battery in IT. to III., wholly or in part. 
Might the current A, which would circulate in II. 
and III. after breaking the line I., be in this case 
increased, and possibly become equal to the line 
current? 

An examination of this point showed, that with. 
the additional battery in III., the same value was 
obtained for A as in the first case; and that for 
every element transferred from II. to III. the 
battery in I. must be increased. So that this 
arrangement would involve useless complications 
and waste of battery material. It would also be 
directly injurious, as a partition of the line into 
two or more parts would be no further practicable. 

The new system has been some time in operation 
at the Halle Station, and is said to have given 
satisfaction. | 


Tar Exvectric TELEGRAPH IN PERSIA.—To show the 
estimation in which the Shah of Persia holds the 
electric telegraph, His Majesty has just conferred upon 
Mr. Carl Siemens the Order of the Lion and Sun, in 
consideration of the services he has rendered to elec- 
trical science generally, and of his efficient main- 
tenance of the telegraph lines in Persia in particular. 
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“THE ELECTRICAL DISCOVERIES OF 
FARADAY.* 
By ALFRED H. ALLEN, F.C.S. 


For many of theillustrations the lecturer employed 
some ingenious modifications of the ordinary appa- 
ratus, from which the following selections are of 
especial interest :— 

The experiments in electrolysis were conducted 
in flat glass cells, made by cementing pieces of 
clear window glass on each side of ? inch wood by 
means of pitch;t these cells were then employed 
in ordinary manner as lantern slides, and enlarged | 
images of the electrodes thrown on a screen. 

When a diaphragm is desirable, Mr. Allen uses a 
rectangle made of glass rod, of the same width as: 
the cell, and covered with parchmert paper secured 
to it by india-rubber rings. When this is placed 

in the cell it forms a very perfect diaphragm, which 
_ obscures but little light and is readily removed. 
By these and similar means the whole of the interior 
action of various galvanic batteries can be rendered 

visible to a large audience, and ocular proof given of 
_ the advantage of platinising the silver plates of 
Smee’s battery, and of the action of sulphate of copper, 
&e., in preventing the evolution of hydrogen. As 
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the lime-light is employed for illuminating the cells, 
a moderate light can also be used to illuminate the 
lecture-table and galvanometer, and thus the visible 
amount of hydrogen evolved from any particular 
pair of miniature plates in the cell may be com- 
pared with the simultaneous deflection. of the gal- 
vanometer needle. | | | 

- After pointing out the fact that in electrolytic 
decompositions hydrogen and the metals were 
always liberated from the negative electrode, the 
lecturer referred to the probability of hydrogen 


itself possessing a metallic character, and in support | 


_ of this theory he explained the curious experiments 
of Graham and Roberts on the compound of palla- 
dium and hydrogenium. An ingenious application 
was made of Mr. Chandler Roberts’s method of 
showing the expansion undergone by palladium on 
absorbing hydrogen. Two thin strips of palladium 
foil (A and 8) are arranged as shown in the accom- 
_ panying woodcut, the lower surface of a and the 
convex surface of B being varnished with a solution 
of india-rubber. When the cell is filled with acidu- 
* The second of a Course of Lectures delivered before the Hull 

Literary and Philosophical Society. 

+ The electrodes having been placed in their proper grooves, the 
surface of the wood is covered with pitch, which by means of a 
hot knife is smeared uniformly over it. A piece of glass is warmed 
strongly before a fire and pressed on to the pitch. The cells are 


perfectly water-tight, readily kept clean, and unactcd on by most 
iquid ¢, except a hydrochloric acid sclution of chlorine. 3 


| 


lated water, and the wires of a battery attached to 


the projecting copper wires cc (which are sunk into © 


grooves in the wood of the cell), hydrogen and 


| oxygen are evolved in the usual manner, but only 


from the unvarnished faces of the palladium 
electrodes. If the hydrogen be evolved from 4, 
that piece of foil curls downwards, from the ex- 
pansion of its upper unvarnished surface, by absorp- 
tion of hydrogen; but on reversing the direction of 
the current, B uncurls for a similar reason, while a 
straightens out again from combination rf its 
absorbed hydrogen with the nascent oxygen. ‘The 
experiment may be repeated as often as desired, the 
electrodes presenting a most curious appearance. 


Mr. Allen dispenses with the use of binding screws — 


for such apparatus as the above by substituting the 
clip described below, which seems to possess "cat 
advantages for lecture purposes, from the rapidity 
with which it can be adjusted (even in the dark), 
and the ease with which itis kept in order. aandB 


Fra. 7. 


are two pieces of brass of the section shown at c. 
They are clamped together by two india-rubber 
rings cut from a piece of narrow tubing. 

The battery wire, D, is soldered to one end of 4, 
and a piece of strong copper or platinum wire (E) 
to the other. extremity, so that the clip can be 
attached to apparatus furnished with ordinary 
binding screws. | 


The inner surface of À should be thickly electro- 


gilt or have a strip of platinum foil soldered to it, 
in which case cleaning is unnecessary. The clip 
may be attached to wires, either at F or G as may be 
convenient. Various modifications will suggest 
themselves to every worker with galvanic apparatus. 

For the separate collection and recognition of 
gases produced by the electrolysis of water, the 
lecturer employed a modified Woodward's apparatus, 
the taps at the top of the collecting tubes being 
replaced by small clips somewhat similar to the 
above, but constructed wholly of glass and india- 
rubber, so as to avoid corrosion. A third tube 
passes into the bottle, and is attached by india- 
rubber tubing to a funnel supported on a retort 
stand. This funnel serves as a reservoir for the 
acidulated water, and the pressure can be regulated 
by altering its height. The glass jet attached to 
the top of the hydrogen tube has a little coil of 
thin platinum wire sealed into it, and the incan- 
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descence of this when the hydrogen is kindled 
renders the combustion of a very small jet of gas 
readily visible at a distance without reducing the 
light of the room. The pieces of platinum foil 
forming the electrodes are soldered by means of 


gold to platinum wires, which are sealed into narrow 


pieces of glass tube, which pass through the cork 
or india-rubber stopper of the bottle. Connection 
with the battery is best made by means of the clip 


described above. 


GRAMME’S MACHINE. 


THE constant current magneto-electric apparatus 
of M. Gramme has already received some notice in 
these pages. Its principle of construction is now 
so well known that our readers would consider 
repetition of detail to be tedious. But for the benefit 
of more recent students of the science of electricity 
we may be pardoned if we give a brief account of 
the system upon which the machine is constructed. 

It should be known that previously te the in- 


vention by M. Gramme of the instrument with 


which his name has become so honourably associated, 
the currents obtained from magneto-electric ma- 
chines were wanting in continuity; the currents 
were subject either to rapid reversal, or compound 
armatures were so arranged with complicated com- 
mutators as to afford—at a very high speed only— 
a current approximately continuous. These ma- 
chines were, of course, soon put out of order, 
especially by a little hard work, and their ‘ con- 
nections,” as the technical term runs, were difficult 
to understand, and when understood, dificult to 
remember. But in M. Gramme’s machine the 


current, whether the armature be revolved quickly 


or slowly, is perfectly continuous. 

Between the poles of a powerful horse-shoe mag- 
net there revolves an iron ring, around which is 
wound an insulated wire in one continuous length. 
The coils of the wire in the interior of the ring are 
at intervals connected with small studs insulated 
from each other; and against these studs press the 
The wheels are sufficiently 
large to make contact with three or more studs at 
one time ; and in connection with these wheels are 
the terminals of the machine. But the wheels 
being in connection with three or more studs at the 
same time, the coils of wire connected to these 
studs are short-circuited, and there virtually is 
formed a break in the magnetising ring that in- 
duces the current of electricity in the coils of the 
machine. The circuits of the machine are, in fact, 
similar to two sets of cells joined up for quantity. 


As in other machines, by winding the coils with 


thick wire a current of great quantity can be obtained, 
or with a long, thin wire, of great intensity. The 
electromotive force, however, may be varied much 
more than in other machines, because continuous 
currents are attainable at the slowest rate of rotation 
of the coils, the electromotive force being pro- 
portional to the rate of rotation. The maximum 
limit is marked by the time required to demagnetise 
the iron ring. 

Having thus given an outline of the construction 
of the instrument, we will proceed to the records 
of some interesting private experiments made by 


Mr. Sabine, C.E., with which we have been favoured. 


The first machine with which experiments were 
made had four horse-shoe magnets 18 inches in 
length, 2 inches wide, and 3 inch thick. The coil 
is composed of 36 bobbins, each containing 110 
yards of copper wire, No. 36, B. W. G. The 
second machine is of similar construction, but it 
has six magnets, and each bobbin of the coil con- 
tains 180 yards of copper wire, No. 40, B. W.G. 


The first machine gave the following results :— 


First SERIEs. 


Handle turned times Electromotive force 
per minute. (Daniell=1). 

oO | 16, 

100 28 

170 33 

150 47 


SECOND SERIES. 


Handle turned times Eleectromotive force 
per minute. (Daniell=r). 
60 
120 32 
180 47 


The resistance of each of the thirty-six coils : 


averages 26} ohms, and that of tlic ; arallel circuits 
of the machine in active operation never excceds 
223 ohms. The power required to turn the handle 
(by hand) is very little. 3 


Experiments have been made by Mr. Sabine as © 


to the working of one of Sir Charles Wheatstone’s 
automatic telegraph apparatus with Gramme’s 
machine with perfect success. In order to obtain 
good signals through a resistance of 2000 miles the 
handle of the machine was turned at the following 
rates :— | | 
Messages sent. 


Turns per minute. Words per minute. 
. 60 40 
120 
180 140 


These results show that the machine is well | 
adapted to the purposes of telegraphy in all © 


situations where there are facilities at hand for 
turning it. | | 


The observed electromotive force of the second 


machine measured against one Minotti’s cell (which 
is very nearly equal to one volt) is as follows :—— 


Electromotive force 


Turns per minute. (in Minotti’s cells). 


60 

100 113 

120 133 

180 184 
Full speed 258 


The ‘ full speed” could only be maintained so 
short a period by hand that no timing was possible; 
but it is probable that thé speed with which the 
handle was turned at the moment the observation 
was made exceeded 230 revolutions per minute. 

The method of timing employed in these ox- 
periments was only a rough one, but Mr. Sabine 
thinks the observations are sufficiently accordant 
to justify the conclusions :— 


I. That the electromotive force of Gramme’s © 


machine increases in direct proportion to the speed 
at which it is turned. | 

2. That the electromotive force due to each 
turn of the handle per minute is 1'1 times 
Minotti’s element ; and— | | 


4 
| 
| 
| 
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3. That therefore— 


Turns of the handle 
per minute. 


The clectromotive force of | 
No. of Minotti’s cells. 


60 represent — 66 
100 110 
120 9 132 
1:60. ” 198 . 
230 9 253 


One turn of the handle is equivalent to six turns 
of the wire bobbin. | 

A machine with four magnets will feed nearly 
twenty telegraph circuits of 10 to 15 miles. We 
understand that M. Werdermann, C.E., who holds 
the English patents for these instruments, is having 
a machine constructed to feed a line of 120 miles 
worked with reversing keys. 
course of construction has an electromotive force 
of 3000 Minottis cells at 200 turns per minute. It 
is intended to feed a hundred telegraph circuits. of 
20 to 120 miles. We hope soon to be able to give 
an account of this machine, as well as of a modifi- 


trial. 


THE WRITING BALL, OR ELECTRIC 
TYPE-WRITING APPARATUS. 


Tue Rev. R. Malling Hansen has recently forwarded 
to us an account of his so-called ‘ Writing-Ball,”’ or 
electric printing apparatus. The invention has already 
been subjected to some severe trials in the telegraph 
offices of Newcastle. The instrument consists of a 
half-sphere of gun-metal, pierced with radial apertures 
to the number of fifty-two, all converging to the centre. 
The half-sphere rests on a frame firmly fixed to a bed- 
plate. Portions of the frame can be removed to obtain 
access to the lower parts of the apparatus. Each of 
the holes in the half-sphere or ball has a piston ground 
off horizontally at its bottom, upon which is engraved 
a letter or figure. When a piston has been pressed in, 
a spiral spring raises it when it has been released. 
These pistous, when pressed down, impinge upon a 
_ level writing-pixte, which can be moved through the 
centre of the writing-ball. This table has four wheels 
running vpon rails, which rails again are fixed to 
another movable frame. The plane of the movement 
of the lower frame is at right angles to that of the 
upper one. : Beneath the upper table is fastened a 
rack cearing with a spur-wheel fixed on to asleeve ona 
spindle, upon which it slides by means of a feather and 
a groove. The spindle at its extremity carries a tooth- 
wheel and a pinion; the latter gears with a tooth- 
whecl on the fuse-spindle of an ordinary clock-spring. 
Behind the tooth-wheel attached to the spindle are 
arranged two clectro-magnets, the armature of which 
carries an escapement working into the tooth-wheel. 
The terminals are fixed into the bed-plate. A bell 
having a hamainer moved by a peg on the scape-wheel 
is attached to tae apparatus. : 

The ball cr half-sphere has a semi-spherical cover, 
which resis on the ball by insulating pieces of ebonite. 
Springs are so attached to this cover as to form a 
connection with one pole of the battery when a knob 
or piston is pressed, the other pole of the battery 
being connected to the ball itself. Upon the writing 
table is arranged a kind of tympan to hold a sheet of 
white paper by its edges. Upon the white paper is 
laid a sheet of carbonised paper. On pressing one 
of the knobs the lower end of the piston impresses a 
type on the paper; the knob then touches the spring 
under it, whereby electrical contact is established. 
The electro-magnets then attract the armature, causing 
a movement of one tooth of the scape-wheel actuated 


Another machine in 


cation suggested by Mr. Sabine, which is now under 


by the clock-spring. The motion is consequently com- 
municated to the spindle and to the writing-table and 
carriage, which is thus moved into a position suitable 
for the printing of the next letter. The pistons 
corresponding to the letters to be printed are depressed 
in their order, and the letters appear on the paper in 


a line vertical to the operator. 


Speed is considerably 
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augmented by the arrangement of the knobs or pistons 
into groups easily covered by the whole of the ten 
fingers. When a line of printing is completed the 
hammer strikes the bell as a signal that a new line 
should be commenced. This is effected by pushing 


the carriage of the writing-table forwards or backwards 
by hand the distance required between the lines. 
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That the distance may not be exceeded and shall be 
attained, a rack-and-pinion movement is employed. 

After some practice the pistons can be worked at 
the rate of ten per secon@, or three to five times 
quicker than ordinary writing with a pen. All kinds 
of paper can be employed, and of any thickness, by 
means of a vertical adjustment of the writing-ball. 
If ten layers of thin paper are employed with inter- 
posed layers of carbonised paper, all ten pieces receive 
_ the same impression. By passing these ten impressions 
- with interposed-tissue paper through rollers double 
the number of copies are obtained. Or from one im- 
pression a great many copies may be obtained by the 
autographic printing process. For minor printing 
purposes the writing-ball is very convenient. 
lines can be leaded, stopped, spaced, underlined, &c., 
as in ordinaay printing. Fifty-two pistons have been 
found to include all letters, figures, and punctuation 
signs in common use. 

The battery consists of three or four Leclanché 
elements, which will be constant in their action for 
six or more months. | 

The writing-ball in its previous forms had the paper 
arranged around a cylinder. The present arrangement 
permits the operator at all times to see what he writes, 
and has the advantuge of economising time in the 
placing of the paper, while it also admits of the 
printing of more than one copy at a time. 

Practical applications of the writing-ball are of con- 
stant occurrence. A very important application has 
_ been found in writing out despatches from the Morse 
and Wheatstone telegraph instruments. At Newcastle, 
as we have stated, the apparatus has been successfully 
in operation, and an extension of its use is contemplated. 


ON THE ACTION OF A CONSTANT CURRENT 
UPON THE PNEUMO-GASTRIC NERVE.* 
By F. C. DONDERS. 


In a previous work I have determined the influence 
which is exerted upon the vagus nerve by a single in- 
duction discharge; in the present investigation I am 
about to describe the effect produced on the same nerve 
by a constant current. M. Pfliger has shown that a 
constant current divides the nerve into two regions. 
He has found the excitability augmented at the cathode 
diminished at the anode. M. Pfliger has given the 
term catelectrotone to the high state of excitability 
which prevails in the region of the cathode, and of 
anelectrotone to the state of excitability of the region 
of the anode. Combined with these results, the ‘laws 
of shocks’’ has led this investigator to the following 
important hypothesis :— | 

That the contraction from tlie closing of the cireuit 
depends upon the establishment of the electrotonic state, 


the disappearance of the anelectrotonie state. 

This hypothesis permits, in effect, of a most satis- 
factory explanation of all the phenomena. In order 
to explain how it is that with feeble currents the 
formation of the circuit gives rise to a contraction, 
whilst opening or breaking the circuit does not provoke 
any, it suffices to admit that the production of the 
catelectrotone acts more strongly than the disappear- 
ance of the anelectrotone: in order to comprehend, on 
the other hand, why with intense currents no contrac- 
tion is determined by Fu nor by Od, it is sufficient to 
recall for Fu the resistance of the electrotonic end, 
for Od that of the catelectronic end in its negative 


* Abstracted from ‘ Archives Neerlandaises des Sciences Exactes 
et Naturelles,” t. 7, p. 328. 


The | 


modification, which foilows immediately, according to 
the showing of M. Obernier, upon the rupture of the 
circuit. With currents of moderate intensity, for 
which the excitation due to the rupture is sufficiently 
strong and the resistances sufficiently weak, the 
opening and the closing of the circuit should always 
give rise—as well in the case of u as ef d—to a con- 
traction. 

M. de Bezold* having since then provel that the 
times, elapsing between the moments of forming or of 
opening and the commencement of the contraction, 
correspond exactly to the greater or less distance which 
separates the muscle from the place where, following 
the ideas of M. Pfliger, the wave takes its rise in 
each particular case, we can regard the theory of this 
electro-physiologist as well established for that which 
concerns the motor nerves of the frog. But does this 
also apply to other nerves? Does this apply to warm- 
blooded animals ? 
has not given a complete demonstration. As to warm- 
blooded animals they have been subjected to repeated 
experiments, and even with the living man we have 
verified the changing of the excitability of the nerve 
in the neighbourhood of the electrodes ; + but some 
systematic researches still remain to be made. These 
reasons induced me to study from a certain point of 
view, with currents of different intensity, with a warm- 
blooded animal, a nerve having special functions. 
Besides, we hope the exactitude with which the effects 
have been registered should permit the construction 
of curves illustrating the intensity of the current at 
the opening and closing of the circuit; and as well for 
the ascending as for the descending current. This 
expectation has not been deceived. | 

The animals submitted to the experiment have been 
chosen for the reason that, by the simple application 
of Kônig’s stethoscope to the exterior of the cardiac 
region, previously shaved, the pulsations of the heart 
could be registered on the revolving cylinder, marking 
clearly the commencement of the ventricular con- 
traction. By means of a chronoscope, with a tuning- 
fork making fifteen vibrations per second, the opening 
and closing of the circuit between amalgamated pla- 
tinum points dipping into mercury is produced each 
time in the same manner and with the same velocity. 


The instant of completing the circuit is registered — 


with more than sufficient precision ; the spring car- 


rying the platinum points accomplishes the descending _ 


movement, which completes the circuit in o‘0104 of a 
second, and in 0‘0092 of a second the movement which 
breaks the circuit. 7 

The nerve rests upon electrodes that are insuscep- 
tible of polarisation. These electrodes consist of 
small tubes of glass, the extremity of each being bent 
back upon itself, so as to form a minute oval trough 
communicating with the interior of the tube; this in- 


ferior extremity of the tube then presents some | 
|resemblance to the form of a small shoe. At the large 


opening of the superior extremity we let fall a small 


nc st fragment of white clay, purified by levigation and 
and the contraction from the breaking of the circuit to | 


subsequent kneading with a solution of 1 part of 
chloride of sodium in 200 parts of water. By the aid 
of a small rod of zinc the white clay is forced down- 
wards into the small glass shoe. There is then placed 
in the tube a small quantity of a concentrated solution 
of sulphate of zinc, into which is introduced a little 
slip of zinc, the inferior portion of which is amal- 
gamated, and is plunged into the liquid at about 1 mm. 
distance from the plug of clay. At the superior end 
of the zinc rod a small terminal is attached, to which 
may be connected the wire of the ‘battery or coil. 
The ‘‘ wet-vessel’’ consists of a large tube of glass, 
about g cm. long, held in a brass clip. The nerve 


* “Untersuchungen über die Electrische Erregung der Nerven © 


und Muscles.” Leipsig. 1861. 
+ W. Erb, “ Deutsches Archiv. für Klin. Modicin,” 1867, p. 573. 


For the sensitive nerves M. Pflüger 
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being carefully laid upon the electrodes, the experi- 
ments were commenced. Wee | | 

The effects of the difference of direction and of in- 
tensity of the current were found to be conformable to 
the laws of Pflüger, according to whose theory the 
effects of Fd and of Ow were increased because that 
they commenced their waves from the inferior electrode 
in which for Fd the catelectrotone takes its rise and for 
Od the anelectrotone vanishes. On the contrary the 
waves of Fu and Od, emanating from the superior 
electrode, are enfeebled by those of the inferior elec- 
trode ; this decrease varies inversely as the irritation, 
so that with 4 Grove’s elements, and despite the power- 
ful irritation, only a very feeble wave passes. With cur- 
rents still more intense, the wave would perhaps entirely 
disappear. The experiments show that for all intensi- 
ties of current, Fd > Ou. The one and the other emit 
their waves from the same point, that is to say, the 
inferior electrode. Consequently, it would appear that 
the establishment of the catelectrotone propagates in 
the nerve a much stronger action than the disappear- 
ance of the anelectrotone. The same law explains 
why Fu produces its effects more slowly than Od, as 
experiment has shown to be the case with 1 and 2 
Grove’s elements. But why is this law inverted with 
_ 4 elements, and why, for all intensities of the current 
is the difference less between Fd and’ Ou? The ex- 
_ planation is found if we admit that the negative 
modification of the catelectrotone enfeebles, whilst 
with the anelectrotone the wave is increased. 

The constancy of the results of the experiments is 
striking. One experiment will suffice to establish the 
law of decrease for intense currents. ‘The operations 
are commenced 20 minutes after the nerves have been 
severed. The electrodes are non-polarisable, and are 
distant one from the other 12 millimetres, the superior 
eleetrode being placed at a distance of 20 millimetres 
from the section of the nerves. 


Irritation by 4 Grove’s clements.—The experiment was 
made with nerves from a rabbit. 


dF .. 33 18 35 3°5 41 39 29 29 3°24 
O..02 — o2 — — o12 
ul ...or 04 — — 02.0% O17 
O.. 3°0 1°7 2°55 20 — — —  2'28 


We sce that Fd and Ou have attained a high value, in 
consequence of the increase in irritability, and that 
Od and Fu are much lower. Also, Od and Fu preserve 
a positive value throughout. We find a negative value, 
_—0°3, which may be attributed to the fact of the open- 
ing of the circuit following too closely upon its com- 
pletion, so that the relaxing effect of the latter was 
not quite exhausted: in effect, the 5 cardiac pulsations 
anterior to the opening or breaking of the circuit last 
during 16°2 vibrations, whilst the discontinuity pre- 
ceding this had existed for only 15°4. The effect of F 
persists, evidently, for some time. 

Finally, from the complete series of experiments, 
which it would be impossible to record fully here, the 
three following laws are deduced: | 

1. With currents of which the intensity increases 
from zero, the effects appear in the following order :— 
Fu; Fé; Od; Ou. | 

2. The effects increase regularly (as far as 4 Grove’s 
elements} for Fd and Ou, but for Fu and Od they 
attain 2 maximum much more quickly, and decrease as 
the intensity of the current is augmented, 


3. By the irritation of a fresh nerve, even with most 


energetic currents, there is obtained only a feeble effect. 
Some time after the section feeble currents give an 
appreciable retardation, and strong currents determine 
a much greater effect than on the fresh nerve, _ 
Numerous experiments have confirmed these three 


Se laws, of which details will be given at a later 
ate. 


Correspondence, 
POSTAL TELEGRAPHS AND MANIPULATORS. | 


To the Editor of the Telegraphic Journal. 


Sir,—In a speech recently made by Mr. Scudamore, 
he mentioned that at the present time there were 
upwards of 15,000 operators employed in the Postal 
Telegraph Department, and quoting his words, most 
of them are “ young.”’ 

And it therefore appears necessary that the question 
for those who have entered, or who are about to enter the 
Service, should be whether, after studying the system 
of manipulating, the department would continue to 
employ them as their age advances. And if. so, will 
the Government increase the salary to that extent 
which young men and women, educated and with a 
‘trade ” in their hands, should command. 

In short, I mean this—suppose a youth of 15 enters 
tlie service at 128. per week, and is a good manipulator, | 
will he at the age of 25 command a salary adequate to 
his abilities, and sufficient to maintain a wife and 
family ? 7 

Again, will the department, as the Staff grow older, 
discharge them, always training a young staff in re- | 
serve—will the service be permanent or temporary ? 
1 mean temporary, from the fact of insufficient salary 
compelling the staff, at a mature age, to resign from 
time to time. 

Considering it requires a thorough scholar and an > 
intelligent mind to become a ‘‘ good telegraphist,” it — 
is but natural that a reasonable salary should be given. 

I view itinthis light. A youth commences the world 
by studying Telegraph Manipulation, and enters upon | 
it for life; that being the only trade he hasin his hands, 
and from the fact of the Post-Office having the mono- 
poly of the United Kingdom, he can only obtain other 
employment in foreign service, which is limited. 
From experience, I find that Creole labour is now 
becoming universal in our foreign countries, and as 
the Creole youth seems intelligent and educated, and 
offer their services for a smaller remuneration than 
our home clerks will go out for, naturally the Cable 
Companies avail themselves of their offers, and in a 
few years hence the Creoles will have a firm hold in 
Telegraph for foreign service, thus leaving our home 
staff entirely at the mercy of the Postal Telegraph 
administration. | 

The Telegraph Manipulation is not looked upon as 
2 bona fide trade by its employers, and as compared 
with others, is only a limited one, and yet what else 
can it be? 

The ordinary clerk, who is quill-driving all day, 
cannot ‘walk in” toa Telegraph Station, and manipu- 
late on wire or needle, and yet he can command a 
salary of from £50 to £70 per annum. Surely one who 
is able to despatch messages at the rate of 25 words 
per minute during eight hours’ duty, should stand in 
an infinitely better position than a clerk unable to 
perform the duties of a telegraphist. 

The question is, what is the future prospect of a 
Telegraph Manipulator ?—I am, &c., 


A West INDIAN. 
Leadenhall Street, 


February 14, 1873. 


AMPERE’S THEORY. 


To the Editor of the Telegraphic Journal. 


Sir,—I shall feel obliged if you will kindly insert the 
following correction in Number IV. of the Telegraphic 
Journal. | | 

In a note on Ampére’s theory of Magnets which ap- 
peared in No. III. of your journal, figure 4, page 47, 
was wrongly engraved. In the letterpress I spoke of 
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two magnets placed with their axes in the same straight 
line, with their poles of contrary name opposite one 
another, aiid I went on to show that in such a case, 
according to Ampére’s theory, every portion of the 
one magnet would attract every portion of the other. 
In figure 4, as it appeared in the Telegraphic Journal, 
the two magnets had neither their axes in the same 
straight line, nor were their poles of contrary name 
opposite to one another, nor would every portion of 
er one magnet have attracted every portion of the 
other. 

The figure should have been so arranged that the 
axes of the magnets were in the same straight line, and 
_ two of the poles of contrary name opposed to one 

another.—I am, &c., 


W.E. AYRTON, 
00 Orgs, 
Surrey, | 
Students’ Golem, 


Laws of Variable Diffusion in Telegraphic Lines. 

In all that we have previously said on the laws of 
diffusion in a variable period, the circuit was considered 
as perfectly homogeneous, the electric tension perfectly 
constant, and the loss by air, if it were taken into 
consideration, as being accomplished under perfectly 
regular and determined conditions. But, in practice, 
itis far from being thus; many causes, more or less 
complex, intervene to change the conditions of con- 
stancy of the electric element, of resistance and 
‘homogeneity of the conductors, and it became in- 
teresting to know in what sense these different actions 
may modify the laws which we had before laid down. 
This work was undertaken by M. Guillemin on tele- 
graphic circuits of 520 and 570 kilos., and from his 
experiments it follows : — | | 

1. That the duration of the variable period, instead 
of being proportionate to the square of the length, 
increases à little less rapidly than that quantity, but 
yet faster than the simple length of the circuit; this 
deduction is conformable with theory. 

2. That this duration, instead of being independent 
of the tension of the source, diminishes when the 
number of the elements of. the pile increases, but in 
a much less rapid proportion than the number of the 
elements ; it is, however, independent of the size of 
the latter. 

At the same time M. Guillemin obtained the follow- 
ing results : — 

1. At the extremity of the wire in communication 
with the earth, the current, at first of very feeble in- 


tensity, increases little by little, and soon attains, by 


subsequent increment, an intensity which it does not 
exceed when the time of the emissions of the current 
continues to be increased, and this intensity constitutes 
that of the permanent period. 

2. At the extremity of the wire in communication 
with the pile, the intensity of the current follows an 
inverse and decreasing movement in proportion as the 
duration of the time of the emissions of current is 
increased ; then, at the end of a certain time, the in- 
tensity remains constant and greater than that obtained 
at the other extremity of the wire. 

3. Notwithstanding this difference, the time necessary 
for the establishment of the permanent state is the 
same in both cases. (It varied in the different series 
of experiments from 17 to 24 thousandths of a second 
over a circuit of 520 to 570 kilos.) This duration, 
besides the inflence of the length of cireuit and 
tension of the pile, depends also on the state of in- 
sulation of the circuit ; if the wire be well insulated it 
g3 less than in the contrary case. 


4. The direction of an electric charge which passes 
over the circuit before the emisssion of a current, in- 
creases or diminshes the duration of the diffusion, 
according as this first charge is in the same, or in a 
contrary direction with the current sent. 

Among the preceding deductions there are two, 
which, at first sight, seem to contradict each other, 
but which can, however, be cexplained thus :—M. 
Guillemin has discovered that derivations have the 
effect of prolonging the duration of the variable period, 
and yet, according to his experiments, it happens that 
these durations have a slower increase than that of 
the squares of the lengths. Now, as the derivations 
are 48 much more numerous as the circuit is long, it 
ought, on the contrary, to follow that these durations 
increase more rapidly than the squares of the lengths. 
But here another element intervenes, which again 
singularly complicates the question, and this is the 
quantity of electricity developed by the pile in a given 
time. It is clear that if this quantity were indefinite, . 
as Ohm’s theory allows, the less perfect insulation of 
the line onght to intervene so as to diminish the 
duration of the variable state. But it is far from being 
thus with the piles used in telegraphy ; proof of this 
is given in that sudden decrease of the tension of the 
pile, described by M. Guillemin, at the moment when 
the telegraphic circuit is put into communication with 

Now, if the electric generator is not able to impart 
the charge which it is to supply over a circuit in 
good condition of insulation, it will be still less so 


when the circuit is not so well insulated and requires 


a longer electro-chemical work; hence, the longer 
duration of diffusion proved by M. Guillemin in badly 
insulated circuits. And as for the same degree of in- 
sulation, the total resistance of the circuit always 
dimisishes in proportion as the line is lengthened, 
the relations of increase of the durations fn con- 
sequence of this lengthening may be inferior to the 
relations of the squares of lengths, although the less 
complete insulation of the line lengthens the durations. 
Besides, as the conditions of insulation over a line of 
570 kilos. cannot be the same in all the points of that 
line in consequence of climatic differences, it may 
happen that in certain conditions effects diametrically 
opposed to each other may be found. However, as 
M. Guillemin experimented in fine weather, and as 
this weather was general along the whole line, the con- 
clusions stated above may be considered as having a 
character general to telegraphic lines. | 

As to the deduction relative to the duration of 
electric diffusion with respect to the tension of the 
source, a duration which, according to the laws that 
we have laid down, ought to be independent of the 
latter, and which is far from being so on telegraphic 
lines, as M. Guillemin has shown, it is easy to 
account for the discrepancy by considering that in the 
case in which that duration was supposed independent 


of the tension of the source, that tension was re- 


garded as constant. But, as we have already said, 
this was not the case in M. Guillemin’s experiments. 
On the other hand, the circuit not being homo- 
geneous, distributions of tensions, having little regu- 
larity, and having the effect of developing electro- 
motive forces in different parts of the conductors, are 
produced, and that in different ways. As regards the 
duration of absolute diffusion, it can be affirmed that 
the failure of the polar tension ought necessarily to 


‘lengthen it; for evidently, when the tension of the 


source decreases, it requires more time for a determined 
section of the conductor to attain a given tension than 
when the electric state of the source remains constant ; 
but it isnot the same with the duration of relative 
diffusion, and this question has not been sufficiently 
elucidated to enable us to assert what ought to result 
from it theoretically. 
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From all these considerations the complication of 
the question is obvious; but whatever the laws which 
may in the future be established in this respect it is 
not the less certain that M. Guillemin’s experiments 
have laid down landmarks that may serve for guides 
in electrical studies, and we do not understand the 
furious war that has been waged against him, because 
in his experiments he sought only to discover the 
modifications which could be brought to bear on Ohm’s 
laws in practical telegraphy. The laws which we have 
just been considering are as applicable to submarine 
as to aérial circuits ; only as the conditions of insula- 
tion are more perfect in the former, and the effects of 
condensation which are produced considerably lengthen 
the duration of the variable period, it becomes easier 
to study them upon submarine cables in their smallest 
particulars, and chiefly in the conditions of the relative 
period. This is what. Messrs. Varley and Fleeming 
Jenkin did at the time of the trial of the first transat- 
lantic cable. We ought, however, to remark that in 
this case, as in the others, the results obtained must 
needs differ a little from those that Ohm’s theory 
would appear to indicate; for the effects of con- 
densation which they determine are, in fact, only the 
effects of conduction or derivation. We are thus 
brought back to the case of non-insulated circuits; 
but then the action of derivation being more uniform 
and more regular, the effects are no longer so capricious 
as those which are produced in M. Guillemin’s ex- 
periments. . | 

Several enginecrs, among others Messrs. Gounelle, 
Blavier, and Lagarde have, since Messrs. Gaugain and 
-Guillemin’s labours, taken up the question of diffusion 
in a variable period in a mathematical point of view, 
and have arrived at deductions rather different from 
those we have just proved. : 

Without entering into the discussion upon this 
subject which has taken place between Messrs. Gounelle, 
Blavier, Gaugain, and Guillemin, we shall relate the 
principal conclusions to which the discussion has led. 
First, Messrs. Gounelle, Blavier, and Lagarde, instead 
of the terms absolute and relative diffusion, that had 
been adopted originally by M. Gaugain, preferred using 
the expressions proportional variability and differential 
variability, which they define in the following manner : 

When the duration of the variable state is considered 
as the time necessary for the variable current to attain 
a determined fraction of the current in the permanent 


I 


state; that is to say, for the proportion 7 to havea 


given value, the variability is called proportional ; but 
when this duration of the variable state is considered 
as the time necessary for the difference (I—I') between 
the variable and definitive states to have a very small 
and determined value, the variability is said to be 
differential. 

Now the following conclusions result from the 
mathematical deductions of the investigators of whom 
we have spoken above :— | 


1. In any conductor whatever, one of the extremities 
of which communicates with an electric source of con- 
stant tension, and the other with the earth, the per- 
manent state, no matter how it is considered, is 
established four times as quickly at the intermediate 
point than at the extremity in communication with 
the earth. 
Gounelle’s law). 
| 2. At the intermediate point of the conductor of 
length 7, the current is for the same instant of time 
ex? etly half of what it would be at the extremity of a 

line half as long in contact with the earth, the other 
extremity communicating with the same electrical 
source (Gounelle’s law). | 


3. In a telegraphic conductor the duration of the 


variable state, whatever be the manner in which the 


(This is the law of squares reversed— 


variability is considered, is less when there are losses 
all along the wire than when the line is perfectly in- 
sulated. ; 

4. The duration of the variable state, when the line 
has losses, is not the same in all points of the wire; 
it is less at the intermediate point than at the end in 
contact with the earth. (This deduction is a con- 
sequence of the derivations producing their most 
troublesome effect when they are applied to the middle 
of the circuit.) : 

The different deductions which precede suppose the 
resistance of the pile to be nil, or so little in proportion 
to the circuit of the line that it need not be considered. 
Nevertheless, when this resistance cannot be neglected, 
the laws of the variable period differ, and, according 
to M. Lagarde, they might be summed up in the 
following manner :— | | 

5. The duration of the proportional variability 
varies in the same manner as the resistance of the 


pile, but not proportionally. 


6. When the length of the conductor is made to 
vary without changing the number of elements of the 
pile, the duration of the proportional variability in- 
creases, but not in proportion to the square of the 
length. 

7. The duration of the differential variability in- 
creases with the electro-motive force of the pile, but 
not proportionally; and if the number of elements 
of the pile does not change it increases with the length 
of the line, but in proportion to the square of that 
length. The duration of the differential variability 
increases, but not proportionally, with the resistance 
of the pile, whilst it diminishes, but not proportionally, 
as the conductibility of the wire increases. 

We have now given a somewhat detailed account of 
the laws of electrical diffusion as they relate to tele- 
graphy ; presently we shall enter into a description 
of the more difficult problems connected with tele- 
graphic instruments ; while at the same time we shall 
append a simpler description for the use of the student 
who may not have time for the study of the refine 
ments of the science. se 


PAPERS FOR JUNIOR STUDENTS. 


WE have received many letters from our students and 
others interested in electrical science asking for more 
elementary instruction. Some of the requests pro- 
ceeded from operators who wish to know about the 
instruments with which they are daily concerned, and : 
who state that the works they are advised to consult 
convey information either in too technical a manner 
or demand a too extended previous knowledge, besides 
being expensive to the student of limited means. 
With the view of complying with these requests we, 
in this number, open a portion of our Students’ Column 
as a collection of Papers for Junior Students. These 
papers will be devoted to the explanation of the 
principalelectrical instruments, apparatus, and theories 
of the day,—in fact, to sound practical instruction in 
all branches of electricity. With these papers we 
commence, also, to allot a space for ‘‘ Notes and 
Queries,’ to which we invite the attention of all our 
readers, stipulating that only those questions shall be 
asked of which the answers may be calculated to 
afford instruction to many. Personal enquiries must 
still be conducted through our correspondence column. 

To commence fairly, it is necessary to deal at first 
with the generation of the electric current. And here 
a difficulty at once faces the student, but a difficulty 
of no practical value. The obstacle is, how to account 
for the generation of the current. A ‘reason why ” 
in physical science nearly always involves a theory, 
and the practical student has been dosed with theories 
ad nauseam. Let him not be in doubt that we are 
about to repeat the prescription. When more decisive 
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experiments have been made will be the time to deduce 
a theory that may be submitted to the student. To 
the philosopher the theory is a classification of facts ; 
at the outset the student should be content to acquire 
facts, and afterwards to account for them. 

Now, let us take a zinc and a copper plate, to each 
of which is firmly attached (by solder) a piece of copper 
wire. Let us immerse these plates in a glass vessel 
containing dilute sulphuric acid (1 part acid to 12 parts 
water). We are thus in a position to ascertain a few 
facts. We bring the ends of the wires (keeping the 
plates carefully separated in the vessel) to touch the 
tongue ; a peculiar metallic taste occurs, very different 
to the taste of two pieces of copper-wire unattached 
to any plates. We join the wire ends, and immediately 
we perceive that the zinc plate is more violently 
attacked by the acid; gas bubbles are given off, not, 
however, at the zinc plate as before the wire ends 
were connected, but at the surface of the copper plate. 
Chemistry shows this gas to be hydrogen; and from 
this science we learn that water is composed of oxygen 
and hydrogen. Hydrogen, then, is set free at the 
copper plate; but what becomes of the oxygen. This 
has, chemistry tells us, consumed or burnt up the zinc 
_ (burningis oxidation), or technically the zinc has become 
oxidised. The oxide of zinc formed has been dissolved 
by the sulphuric acid to build up sulphate of zinc. 
And if we allow the action in our glass vessel (which 
we may now dignify by the name of cell, or of element) 
to continue for some hours, we may, by setting aside 
_ the vessel in some place where the liquid will readily 
evaporate, obtain crystals of sulphate of zinc. Indeed, 
we have been performing the experiment of the 
celebrated philosopher, Volta, from whom the arrange- 


ment of the zinc and copper plates obtains the name 


of the voltaic element or pile. A battery is a collection 
of these elements, the wires of which may be con- 
_ nected together in various ways with various effects, 
and these we shall subsequently explain. At the 
present moment we have to deal with the technical 
terms applied to the zinc and copper plates. 

. We have seen that the source of the electric current 
is chemical action. Now, as the zinc plate is the 
locality of this action, and as it may be supposed to 
yield the electric current, it is termed the positive 
plate. This plate may be supposed to impart its 
electricity to the copper plate, which thus would be 
called the negative plate. But the electricity becomes 
stored up on the copper plate, and forces its way along 
the connecting-wires to the zinc plate (whichis yielding 
its electricity) to endeavour to establish an equilibrium. 
Electricians, then (taking positive in the sense of 
richer), have called the wire attached to the copper- or 
negative plate the positive pole, and the wire attached 
to the zinc or positive plate they have called the 
negative pole, because it is the place whither the richer 
or positive plate sends its electricity. cs 

Suppose the two wires to be separated, there will 
then be a tendency to complete the electric equilibrium 
in the two plates and wires; this tendency has been 
termed tension. The tension of the zinc pole is 
conseauently negative; that of the copper pole 
positive. The difference in the tensions of these 
plates causes a current to flow along the wires when 
they are connected, and this difference, which varies, 
if we substitute a carbon for a copper plate, is termed 
the electromotive force. | 

In our next paper we shall define these terms more 
logically, as well as those of intensity, quantity, and 
resistance. | | 


NOTES AND QUERIES. 


We shall be glad to insert under this head questions 
or notes that will advantage the majority of our 
readers. 


Glectrical Science in Foreign Journals. 


(We intend to devote this column to a list of Electrical Memoirs 
published in Foreign Journals during the month. Those of 
importance will be either translated in full or given in abstract.) 


Comptes Rendus Hebdomadaires des Séances del’ Academie 
des Sciences, No. 26, December 23, 1872. 


On the Use of Electro-Chemical Forces and Electro- 
Capillary Action for the Formation, in Definite Propor- 
tions, of Amalgams, and of several Composite Crystals. 
—By M. Becquerel. | 

On the Distribution of Magnetism in Magnets. —A 
note by M. C.-M. Gabriel. | ee 

On Conductors Arranged Symmetrically around the 
Electroscope.—M. Ch. V. Zeuger contributes further 
information. | 

No. 27. 

On Magnetism.—A third note by M. Jamin.—We 
shall present to our readers an abstract of the series. 

On Peripolar Induction.—By M. Le Roux.—Having 
reviewed the labours of Faraday, Matteucci, Lenz, 
and other physicists, to establish a theory of induc- 
tion, M. Le Roux thinks modern research has done 
much more to obscure than to simplify the science. 
He then proceeds to describe a modification of the 
copper disc electro-induction apparatus. A disc of red 
copper, 15 ¢.m. in diameter and about 2 m.m. in. 
thickness, receives from a multiplying motion a rotary 
speed of 180 turns per second as a maximum. This 


disc is arranged between two circular masses of soft 


iron, these masses being connected by a frame of soft 
iron, portions of the frame forming the cone of four 
electro-magnets. The faces of the masses of soft iron 
thus acquire an opposite polarity. With this appa- 
ratus a bright spark can be obtained. If we apply to 
such a system the Lenz’ law (says M. Le Roux) it is 
easy to see that it should give rise in the dise to 
electro-motive forces which are all radial. The direc- 
tion of the current is in accordance with Lenz’ law; it 
changes with the movement of rotation, and also with 
the magnetisation. An electro-motive force can be 
obtained, according to the speed of rotation and the 
intensity of magnetisation, nearly approaching three 
times the electro-motive force of a zinc—sulphate of 
zinc, cadmium—sulphate of cadmium element. 


| | Vol. Ixxvi., No. 1. 
This number does not contain any”paper relating to 
electrical science. a | 
| 0. 2. | 


À Magnetic Condenser.—By M. Jamin.—An expla- | 
nation of some experiments the particulars of which | 
were published in the year 1869. | PUR 

M. Gaugain also presents a note upon magnetism 
in this number, being a continued explanation of some 
phenomena that he has previously described in No. 21, 
vol. Ixxv. 

| No. 3. | 

On Electric Influence.—Note by M. P. Volpicelli.— 
‘ I have shown, in preceding experiments, that induced 
electricity of the first kind, that is to say, electricity 
contrary to the induttor, possesses no tension; to these | 
experiments I add the following :—We apply to the | 
extremity of a metallic cylinder, insulated in the 
neighbourhood of an inductor, a couple of electro- 
metric discs, which, for simplicity and exactitude, 
diverge only in a vertical plane, that is to say, perpen- 


dicularly to the horizontal axis of the cylinder; we 


surround these discs, which are already divergent by 
the effect of tue electric influence (induction), with a 
recipient conductor, well conducted with the earth. 
Scarcely are the discs surrounded by the receiver but | 
their divergence decreases considerably. It follows, 

then, that the principal cause of the divergence consists 
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in that kind of induction called curvilinear, which is 


the induced cylinder communicate with the earth, the 
very little divergence which had been preserved in the 
discs completely disappears; we conclude then that 
the small divergence which remained was due to the 
like sign of the inductor, and not to induction of the 
first kind. The physicists who support Faraday 
maintain, as I myself maintain, that the causes 
of the divergence of the discs while they are 
not surrounded by a recipient conductor are the 
two following :-——1. The curvilinear influence, which 
produces the greater part of the divergence; this 
influence is intercepted 'by the recipient conductor 
which surrounds the discs, and their divergence is 
considerably diminished, 2. The like sign of the in- 


ductor, which is distributed on the induced cylinder | 


and on the discs, which produces a small portion of 
the divergence, and which is totally annulled when the 
cylinder is put into communication with the- earth. 
It is evident that if the induction of the first kind, or 
contrary to the inductor, had tension, the divergence 
of the discs ought to increase when the induced cylin- 
der ceased to be insulated; it is, on the contrary, 
‘entirely annulled, if the discs are surrounded by the 
recipient conductor, for the reason that the induction 
of the first kind does not possess any tension. The 
physicists who pretend that the electric influence 
traverses the conductors, and those who hold that 
induced electricity of the first kind has tension, would, 
in order to explain the preceding experiment, consider 
all the electric forces, which according to them, act on 
the discs as having no resultant. In this hypothesis, 
the forces should be three in number, viz.:—1. The 
influence which traverses the recipient conductor. 
2. The induction upon the external surface oi the re- 
cipient. 3. The induction upon the cylinder communi- 
cating with the earth, in which the discs would equally 
participate. In order to demonstrate that this explana- 


tion fails of foundation, it is sufficient to prove that, | 


even supposing the existence of the three forces, the 
resultant could not render itself nil, and that in con- 
_ sequence it should produce a divergence in the dises. 
We can set to work in the following manner :—We 
remove the cylinder and the dises as well as the in- 
ductor ; we introduce for the recipient a proof-plane, 
and submit this new recipient to the electric influence. 
During this time we communicate for an instant the 
proof-plane with the earth. Finally we remove the 
electric influence, and place the same plane in contact 
with the button of a dry-pile electroscope : we obtain 
no sign of electrification. We should conclude from 
this result that the two primary forces supposed, the 
one proceeding from the influence which traverses the 
conductors, the other from the induction which exists 
on the external surface of the recipient, and which 
should have tension, produce on the proof-plane, and 
consequently upon the discs of the electrometer, no 
effect. Then of the three electric forces supposed, it 
remains to consider only the third,—that is to say, that 
which is due to the induced electricity of the first kind 
on the cylinder, and in which the dises should partici- 
pate. But this electricity could not produce divergence 
of the dises, for, as the first experiment has shown, it 
should be considered devoid of tension. I believe that 
Œpinus was the first to make known that induced elec- 
tricity of the first kind possesses no tension (l'entamen 
theoriæ electricitatio et magnetisimi. Petropoli, 1750, 
p: 61, 52) ; the same property was known to the follow- 
ing physicists: De Luc (1787); Lichtenberg (1794) ; 
Fischer (1804); Volta (1816); Pfatt (1831 and 1838); 


Knochenhauer (1839) ; Petrina (1844) ; Melloni (1854); 
Eisenlohr (1863).” 


_ Revue Scientifique. No. 27, 2nd series. 
This number contains an account of the Congress 


to that of the former. 


(held at Fribourg) of the Société Helvétique des 
intercepted. by the recipient conductor. If we make | 


ciences Naturelles. M. Volpicelli communicated a 


note upon the best method of studying the question 


of atmospheric electricity, in which he reviews: the 

system of Franklin and of Peltier, giving his adherence 

M. Volpicelli also communi- 

cated a note upon electrostatic induction, which we 

give in full from the Comptes Rendus. 

Bulletin de la Societe d’ Encouragement pour V Industrie 
Nationale. No. 241. 


Chambrier’s Electric Printing-Telegraph.—A report 
by M. Lissajous.— We give a description of this in- 
strument elsewhere. 7. | 

Deutsche Warte. January 10, 1873. 
This number contains an account of tbe inventions 


made by Dr. E. Werner Siemens in Telegraphy. The 


Siemenses have extensive works in Berlin, St. Peters- 


burg, London, Vienna, Dresden, and Tiflis. The firm 


recently celebrated their twenty-fifth anniversary, 
when a sum of £8000 was set apart as a pension fund 
for the workmen. 7 | 


Les Mondes. Vol. xxx., No. 1. 


Symmetrical Conductors.—This is a reply of M. 


Zenger, before the Academy, to the objections ad- 


vanced by M. Rhumkorff with regard to experiments 


upon this subject, previously detailed. 


No. 2.. 
Constitution of Magnets.—A note to the Academy, 
by M. du Moncel, upon the views upheld by MM. Trève 
and Jamin, in which the general conclusion is drawn 
that all modifications in the magnetic state of a mag- 
net determine the formation of a magneto-electric 
current. | 
No. 3. 


On the Electric Properties of Clouds and the Pheno- 


mena of Thunder-Storms.—By Professor Osborne . Rey- 
nolds.—A translation of Prof. Reynolds’s three 
propositions: (1). A cloud floating in dry air forms an 
insulated electrical conductor. (2). When such a 
cloud is first formed it will not be charged with elec- 
tricity, but will be ready to receive a charge from any 
excited body to which it is near enough. (3). When 
a cloud charged with electricity is diminished by eva- 
poration, the tension of its charge will increase until 
it finds relief. | 


No. 5. 


We are glad to sce that the Abbé Moigno announces — 


a lecture upon ‘‘ The History, Practice, and Theory, of 
Subterranean and Submarine Telegraphy,’’ in which he 
will be assisted by M. Francisque Michel. 

Constitution of Magnetism.—By M. Florimond Desrum- 
eaux. In an article on the distribution of magnetism 
published in Les Mondes (p. 721) Mr. Jamin said: 
‘ When we magnetise in a determined direction several 
plates of steel, and superimpose them in order to form 
a bundle, they lose, after each superposition, a great 


part of their magnetism; we may then re-magnetise | 


them in the first or in a contrary direction ; they take 


in the first case the primary intensity, and a lower 


intensity in the second. This difference persists even 
after a large number of re-magnetisations in alternate 
directions.” 
only confirms that which I described in 1854 in my 
notice on the use of tempered iron. In effect, I said, 
that it is important to remark that, if after having 
magnetised a plate of cast iron in one direction, we 
wish to magnetise it in a contrary direction, it is ne- 
cessary, in order to annul the first charge and to 
impart a new one of the same intensity, to employ a 
much greater magnetic force than wouid suffice for the 
first magnetisation, and that it is beneficial to unite 


M. Desrumeaux continues, ‘ M. Jamin > 
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the plates in a convenient order after the: magnetisa- | | 
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tion, and: then: to disunite them, for every-time. that 


they are separated. they lose a portion of their mag- | 


netism.”’ 


Scientific American, Vol. xxvii., Ne. 24. 

Electricity at the Stevens Institute.—Novel Researches 

) Professor Morton concerning the Induced Current.— 

e first of a course of public lectures on electricity 
was recently delivered by Professor Morton, at the 
Stevens Institute of Technology, Hoboken, N.J., 
during which a Giessler tube was caused to revolve 
rapidly by means of a small magnetic engine. When 
the induced current was transmitted through the 
revolving tube, it produced the effect of a handsome 
piece of fireworks. A wire, with strips of paper 
fastened. at one end, was connected with the inner 
coating of a Leyden jar. On charging the jar with 
the long sparks of induced electricity from the induc- 


tion coil, the strips of paper would be repelled and 


stand out from each other, but on discharging the jar 
they would instantly drop. A chime of bells was rung 
on the same principle, and would continue to ring for 
twenty minutes with one charging of the jar. 

_ Professor Morton mentioned that he believed he was 
the first to discover that the induced or secondary 
current of the Rhumkorff coil was capable of pro- 


ducing attraction and repulsion, similarly to frictional 


electricity. | 

An electrical orrery was set in motion by the induced 
current escaping from points, and reacting on the air ; 
a lighted. candle, held near onc of the points, was 
almost blown out. 

The speaker closed the lecture with some brilliant 
experiments with the large coil of the Institute. 
Wood was torn up, and gunpowder was only scat- 
_ tered with one electric flash, which lasted the six- 
billionth of a second, but ignited by another of 
longer duration, about the six- or eight-hundredth of a 
second. The last experiment, that of causing the in- 
duced electricity to penetrate blocks of glass, was 
received with well-deserved applause; the assistants 
brought in two heavy columns of glass, each having a 
metal rod running through its middle; thick varnish 
was poured on the top face of one column, and the 
block of glass to be penetrated placed on the varnish. 
More varnish was then poured on the block, and the 
other column placed on top. The principle was simply 
to bring two very well insulated electrodes together, 
with the block of glass between them: the object of 
the varnish was to render the path through the glass 
the easiest course for the electricity. The terminal 
wires of the secondary coil were connected with the 
rods in the columns of glass. It was very interesting 
to observe the effect of the strange force struggling 
through the glass; the electricity would penetrate 
perhaps an eighth of an inch, and then, as if the re- 
sistance were too great, it would dart back and run 
around the outside of the block, turning the corners 
and scattering the layers of varnish; then again the 
current would make a new attack, penetrate deeper 
and deeper, until at last the bright streams of light 
passing entirely through the glass announced the 
electrical success. _ 

The Professor exhibited a block of glass 3 inches 
thick (penetrated in this manner), by throwing the 
light through it and on the screen; two plainly marked 


3 inches of solid glass. | 


Tue Late Mr. Frenerick H. Ezxorr.—We regret 
to announce the death of Mr. Frederick Henry Elliott, 
the well-known. electrical instrument maker. The de- 
ceased gentleman was 53 years of age, and his death 
occurred suddenly on Saturday, the 18th ult. 


cleavage lines showed the electric path through 


‘perity of the Atlantic lines. 
‘in telegraphic enterprise, as showing the growing dis- 
position to work in harmony with existing interests; is 
the arrangement now being made for uniting electric- 


City Hotes. 


A further considerable advance has taken place in the 
shares of the Atlantic lines, chiefly owing to the satis- 


factory dividends which have been declared. The 


report of the Anglo-American Telegraph Company, 
states that the receipts of the past year, including. 
£9,076 brought forward, were £347,280, and the ex- 


penses were £30,280, leaving a balance of £317,000. 
This sum has been disposed of in paying 12 per cent. 
for the year, and in adding to the reserve fund, With 
regard to the projected amalgamation of the Atlantic 
lines, the directors enter upon no details of the ar- 
rangement contemplated, ‘ which are somewhat.com- 
plex, and are as yet unsettled ;” but after the French 
Atlantic Company have laid their new cable, and have 
become entitled to 48, instead of 36 2-3, per cent. of 
the gross receipts, the directors consider that amalga- 


mation will be beneficial if reasonable terms can be 
settled. The French Atlantic Company is in an equally 


prosperous condition, for at a meeting of the Board of 


Directors, held on the 2oth ult., it was resolved to re- 


commend the payment of a fifth and final dividend for 
the past year of 4 per cent., making 12 per cent. for 
the year, and that the balance, about £60,000, be car- 
ried to the reserve fund. Mr. William Abbott remarks 
in his circular, that the confidence of investors 1% 
these properties is enhanced by the wisdom the di- 
rectors have shown in setting aside so large a propor- 
tion of the receipts to the reserve or renewal fund, a 
course which gives stability to cable enterprise, and 
indeed raises the shares above the region of specula- 
tive securities. Amalgamation would tend to strengthen 
the position, and as we have seen new life imparted 


to railway securities by the division of the capital into. 


preferred and deferred stocks, such no doubt would 
also be the result if the same principle were applied 
to cable property. For example, in the case of the 
Anglo-American, French Atlantic, and Newfoundland 
Companies, if amalgamated and divided as suggested, 
a 6 per cent. preference stock would certainly be ac- 
cepted at par, and would satisfy the most prudent 
investor, and the deferred stock, taking the entire 


revenue after the 5 per cent. payment to the preferred, 


would probably attain a price of about £80, thesecurity 
being based on a combination of interest under an 
amalgamation. 


The report of the British Australian Telegraph Com- 
pany states that it being considered that one mainten- 
ance ship will be sufficient for the protection of the 
cables eastward of Madras, the Investigator has been 
ordered home with a corgo, and will be sold, the 
Agnes, belonging to the Indian Extension and China 
Companies, remaining on the station as the repairing 
ship of the three companies. The present accounts 
are only up to the 30th June last, but the next will 
show the results of the working from the 21st October, 
the date of opening the through communication to 
Australia, to the 31st December last. The gross re- 
ceipts for the period during which the whole line was 
in operation in the year 1872, appear, from telegrams 
received, to amount up to £11,658. The question of 


the amalgamation of the Trans-Indian Companies is 
still under consideration. The accounts to 30th June. 


last show a balance in hand of £4,561. | 
The shares of the New York, Newfoundland, and 


London Telegraph Company have advanced consider- 
ably, in consequence of the participation in the pros- 


ally Cuba and other West Indian Islands to Europe by 
means of an alliance with the Atlantic lines. : 


An encouraging feature. 
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The report of the Panama and South Pacific Tele- 
graph Company for the past year enters into par- 
ticulars of the litigation with the India-RubberCompany. 
The directors are of opinion that the present contract 
ought to be cancelled, the matters in dispute arranged, 
and, if necessary, a new contract entered into on a 
different basis. 

The first ordinary half-yearly meeting of the Eastern 

Telegraph Company was held at the Terminus Hotel, 
Cannon Street, on the 24th ult., Mr. John Pender, M.P., 
in the chair. The chairman stated that there had 
been no decline in the business of the company. The 
duplicate line between between Falmouth and Lisbon 
might be expected to be. laid and in working order 
early in July next. The gross receipts for the six 
months ending 30th December last, less the loss on 
exchange and rent and subsidies for land lines, 
amounted to £175,840, and the expenses, including 
income-tax, to £42, 38 the balance being £132,901, of 
which £101,910 had been distributed to the share- 
holders in two interim dividends of 14 per cent. each. 
The balance of £30,901 would have to be dealt with at 
the end of the company’s financial year, on the 31st 
March next. 

The directors of Hooper’s Telegraph Works (Limi- 

ted) propose to recommend to their shareholders, at 
the meeting which is fixed for the 2oth inst., payment 
of a dividend of 13s. 6d. per share in cash, together 
with a bonus to be hereafter realised from the sale of 
a certain number of fully paid shares of the Great 
Western Telegraph Company. We understand that, 
in order to reduce the expense and lessen the risk of 
submerging telegraph cables, Hooper’s Company have 
ordered a steamer to be built expressly for the purpose, 
which will be fitted with the most approved laying and 
picking up apparatus—under the inspection of Captain 
-William Edington, whose services have been secured 
as her commander—and on plans approved by Sir 
William Thomson and Professor Fleeming Jenkin. 
_ This steamer will be completed in a few months, and 
will be capable of taking on board a greater length of 
cable than has ever yet been shipped in any vessel. 

The Brazilian Submarine Company has been esta- 
blished, under exclusive concessions, for 20 years, from 
the Emperor of Brazil and the King of Portugal, with 
a capital of £1,300,000, in 130,000 shares of £10 each, 

of which 90,000 have been offered to the public for 
subscription. The Company have entered into nego- 
tiations with the Great Western Telegraph Company 
for the latter to lay lines along the whole coast, from 
Para to Rio Grande do Sul, a distance of about 4000 
miles, that Company having already over 2000 miles 
of cabie manufactured. This arrangement has been 


made in consequence of the withdrawal of the Great | 


Western’s scheme for a competing line to North Ame- 
rica. The directors of that Company deserve the 
thanks of their shareholders for the discretion they 
have shown in transferring their cable to a more pro- 
fitable field of enterprise on the South-American 
coast. The Brazilian Company is ready to enter into 
a working agreement with the Great Western, including 
an exchange of gross revenue, subject to the complete 
coast system being established, failing which the Bra- 
zilian Government is ready to construct an efficient 
system of land lines. The cables will be laid in three 
sections. The first from Lisbon to Madeira, 653 miles 
of cable; the second from Madeira to St. Vincent, 
1260 miles; the third from St. Vincent to Pernam- 
buco, 1953 miles. The contract price for making and 
laying the cables is £1,280,000, of which £880,000 is 
payable in cash, and the balance in fully paid-up 
shares. | | 

At a meeting of the joint Boards of the French 
Atlantic Telegraph Company and the Anglo-American 


_ Telegraph Company it was resolved to reduce the 


Companies’ tariff between the United Kingdom and 


New York from 4s. to 3s. per word, to date from 
May 1st, 1873. A further reduction will, it is stated, 
be made as soon as the growth of the traffic will admit 
of it. 

An extraordinary meeting of the shareholders of the 
British Australian Telegraph Company was held on 
the 7th inst., the Right Hon. Viscount Monck in the 
chair. The chairman said at the last meeting there 
was a very general opinion expressed in favour of half- 
yearly meetings being held, and it was in deference to 


that wish that the present meeting had been called. 


He hoped on the next meeting to be able to declare a 


fair dividend. One of the difficulties. and inconve- . 


niences of operating so far from their base of opera- 


tions was that they could not get the accounts to place. 


before their shareholders for a length of time. With 
regard to the question of amalgamation of the trans- 
Indian lines, he had received a large number of letters, 
but he had the strongest feeling in the matter himself, 
and, as a convert, had gone far beyond them, whilst 
their directors had passed a resolution to enter into 


terms with the other lines when they could get what | 


they believed. to be fair to this line. Mr. John Pender, 
M.P., seconded the adoption of the report. In reply 
to questions, the chairman said the amount of £6356 
was the earnings for six months only, the contractors 
taking all the receipts until the line was finished, and 
the £11,658 had been taken between October and 
December. | 
A prospectus of the Direct Spanish Telegraph Com- 
pany (Limited) has been issued, with a capital of 


£130,000, in 13,000 shares of £10 each, to acquire and 


work a submarine telegraph cable already laid between 
Spain and this country. The cable, which has been 
satisfactorily tested by Sir William Thomson, was 
opened for public traffic on the 31st December last, 
and has since been working without interruption. 
The price to be paid for the cable, including its land 
connections to Bilbao and the Lizard, and instruments 
and appliances for working, is £112,000. The con- 
cessions and grants from the Spanish Government, 
public authorities, and private landowners, under 
which the cable has been laid and landed, will also be 
transferred to the Company without further payment. 

The traffic returns on the Great Northern Telegraph 
Company’s lines for the month of January were— 
European lines : January, 1872, revenue 86,277 francs ; 
January, 1873, revenue 99,902 francs. China and 
Japan lines: January, 1872, revenue 110,955 francs ; 
January, 1873, revenue 40,005 francs. 


Tae Journal of the Franklin Institute is informed by 
Mr. Coleman Sellers that recently having occasion to 


count the blows of a rapid-striking steam-hammer, 


which was thought to be making 300 blows per minute, 
three careful observers, counting the blows at the same 
time, made a variation of from 275 to 325 in the same 
count. Believing that such observations could not be 
relied upon, he connected a recording telegraph in- 
strument to the machine, placing two keys in the cir- 
cuit. One key was closed by each blow of the hammer, 
a wire from it being attached to a rock shaft in the 
valve motions ; the other key to be closed by hand. 
When the hand key was closed dots were recorded on 
the paper ribbon, one dot to each blow of the hammer ; 
and by keeping the hand key closed any definite time 
a row of dots equivalent to the number of strokes in 
that time, were recorded, which dots could be counted 
afterwards at leisure. Many experiments were tried 
with this apparatus attached, and, as a rule, it was 
found that most persons who attempted to count when 
the speed was near 300 blows per minute over counted 
rather than under counted. Very seldom did the 
count of any observer tally with the count of the 
instrument. 
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TELEGRAPH SHARE LIST. 
Amount Amount 
à r | NAME OF COMPANY. . paid Jan. 24th. Jan. 31st. | Feb. 7th Feb. 11th. 
up. 
£ ; £ | 
Stock Anglo-American (Limited) .. .. .. 100 138 140 143 145 145 147 147 149 
10 British Australian (Limited) .. .. All 9§ ro, 104 102 10 a 10 10} 
10 British Indian Extension (Limited) All 14 Hi 145 144 144 14 14s 14% 
10 China Submarine (Limited) .. .. All 10% 10 10$ 10: 10Ë 10 104 10} 
10 Cuba (Limited)..., o8 co All 10s; II 10 10 9: of 94 10 
10 Eastern (Limi All 10 I ro} 104 - 1c} ro} 
10 Great Northern ET All 11} II 114 11 11} 11 115 11} 
20 Great Western (Limited) .. 13 4 2 dis. 
10 Hooper’s Telegraph Works .. .. .. | All 124 13 134 13% 134 133 134 14 
50 India-Rubber, Gut. Per.,and Teleg. Works | 45 35 37 39 40 38 40 36 38 
10 Mediterranean Extension (Limited) .. _ AI 6 7 6 7 64 7 61 7 
10 Ditto 8 per cent Preference .. All 118 124 . 11 ft 11 rat x14 12 
20 New York, Newfoundland, and London 10 123 13 12} 13 173 18 18) 18 
10 . Panama and South Pacific (Limited) 2} — — — — 
8 ' Reuter’s (Limited) .. .. .. .. All . I 10 11 10 11 20: 11 
20 Soc. Transatlant. Fran. (Limited) .. All 26% 27 264 274 #1 273 274 28 
20 2 20 25% 26 26$ 27 — — 
Stock Submarine .. .. . 100 215 220 237 222 217 222 216 221 
| I Ditto Scrip... .. All 2 2% 
Cert. Submarine Cables Trust .. .. .. .. 100 114 116 116 118 119 120 118 120 
12 Telegrph. Construction and Maintenance All $$. ss 324 33 | 3 33} 33% 
10 West India and Panama (Limited)  .. | All | 6% 7 | 6 6 
1000 äls. | West Un. U.S. 7 per cent ist M.B.  .. All 8 87 89 : 87 89 87 89 


patents. 


1596. H. Figatner, London. Voltaic or galvanic 
batteries. Dated May 25, 1872. This invention re- 
lates, first, to improvements in voltaic piles or galvanic 
batteries for obtaining constant and continued currents 
of electricity, with very little waste of zinc. For this 
purpose all kinds of liquid and solid substances de- 
rived from the animal kingdom are employed as the 
exciting elements of voltaic piles or galvanic batteries 
for producing electric currents. A sheet of zine, 
coupled with ong of copper or calcined coal, provided 
with ‘‘reophores”’ for forming a voltaic pile or gal- 
vanic battery, is immersed in a bath containing the 
fecal matters of water-closcts, or the excrements of 
animals, or in urine, blood, milk, gall, or in guano, or 
other similar animal substances rendered liquid or 
_ semi-liquid. jccording to the second part of these 

_ improvements, a voltaic pile or galvanic battery is 
formed by means of a sheet of zinc, by preference 
about one-eighth of an inch jn thickness, covered with 
a thick coat of varnish, except at the edges, which, 
coupled with a sheet of copper or calcined coal, is 
immersed in the corrosive liquids, by which an electric 
current will be induced, a very slight corrosive action 
only taking place thereon, although the intensity of 
the electric current thus produced is the same or there- 
abouts as that produced by a sheet of zinc unprotected 
by varnish. According to another of these improve- 
ments, in place of the porous porcelain troughs at 
present employed in the Bunsen, Daniell, and other 
batteries, similar troughs, cells, or chambers, are sub- 
stituted, made with lime, hydraulic, or other suitable 
cements which are porous. ; 

1628. T. Slater, Euston Road, Middlesex. Appa- 
ratus for obtaining electric light, and in magneto-electric 
machines to be used therewith, which maghines are ap- 
plicable for other purposes. Dated May 29, 1872. 
(1). Regulating the positions of an electric lamp by 
means of gear having a partial rotation, produced by 
an electric magnet in the circuit of the electrodes. 
(2). A magneto-electro machine composed of one or 
more pairs of rings of helices, each ring having a con- 
tinuous annular core composed of several concentric 
rings of hoop-iron. A U-shaped magnet, covered with 
insulated copper wire, is disposed with its poles oppo- 
site the peripheries of the two rings of each pair of 
rings, and a similar magnet is disposed on the diame- 
_ trically opposite side of the rings, the poles of each 
magnet being in reverse positions. The several helices, 
_as they revolve, are successively brought in communi- 


cation with the coils on the magnets, and an accumu: 
lation of induced electricity is effected by the mutual 
action and reaction of the helices and magnets. 

1638. H. Highton, Putney, Surrey. Galvanic bat- 
teries. Dated May 30, 1872. The object of this in- 
vention is to produce greater constancy, conjoined with 
power, in a galvanic battery. eps 

1665. W. Darlow, London. Portable magnets, &c. 
Dated June 1, 1872. This invention relates to im- 
provements in the construction and mode of applying 
portable magnets for curative and other useful pur- 
poses. The magnetisable matter or oxides enclosed, 
as described in the patent, may be made up into gar- 
ments, or be employed in making baths, chairs, or 
couches, or it may be made up into vessels or chambers 
for enclosing or surrounding patientsinthe application of 
magnetism for curative and health-preserving purposes. 

1729. W.E. Newton, 66, Chancery Lane, Middle- 
sex. Nocturnal telegraphic apparatus. Dated June 7, 
1872. Nocturnal telegraphic signals are produced by a 
lantern or lanterns of peculiar construction, which are 
placed aloft on one of the masts of a vessel, and by 
shutters worked from below the light is temporarily 
obscured, so that, by alternately flashing and obscuring 
the light, signals are made which may be seen trom a 
distance. 

1740. C. A. Faure, Brook Street, Lambeth, Surrey. 
Thermo-piles or thermo-electric batteries or apparatus 
for producing or exciting electric currents. Dated June 
10, 1872. The elements are in short lengths, of two 
different metals, alternately united at ends like letters 
VVV joined together in a plane forming a band. Seve- 
ral bands, with interposing non-conducting material 
over a part of the width, constitute a “ brick.” Bricks 
are built into a furnace or flue in which one face is 
heated, the other cooled by air; also a modification in 
which the positive and negative elements are of a 
different length, the shorter united to the longer away 
from the ends of the longer which project. Projecting 
ends at one edge are built into furnace; those at the 
other edge are surrounded by air or cooling medium. 
For positive elements the nickel (of commerce) is used, 
or an alloy of nickel; for the negative elements iron, 
or an alloy, such as antimony and zinc. Wires or 
strips are cut to size, spaced by a spacing or gauging 
box, and held between bars with grooves to receive 
them, the edges being then soldered, brazed, or united. 
Sometimes the wires or strips cross each other, and, 
while held, are cut to form bands; sometimes are un- 
wound from rollers, so as to cross each other. For 
electric current in large quantity, wide plates are sub- 
stituted for narrow plates or wires, the ends projecting 
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beyond the interposed cementing or spacing non-con- 
ducting material. 

1742. C. A. Faure, London. Applying electric cur- 
rents to chemical decompositions, dc. Dated June 10, 
1872. Cells fitted with element plates and diaphragms 
for electrolysis,.and supplied with oxides or materials 
for reaction and combinations. 

1751. H.E. Newton, London. Mechanism for per- 
forating paper for transmitting telegraphic messages. 
Dated June 10, 1872. The strip of telegraph paper is 
by this machine punched in two or more rows; the 
diagonal perforations produce dashes. The punches 
are contiguous, and each has a slide plate by which it 

is actuated. A range of levers and connections to a 

range of finger-keys are arranged so that when one 
key is depressed the appropriate punches are selected 
and operated, and the paper is moved along the re- 
quired distance by a clamping-pawl. The small ma- 
chines are made with five finger-keys ; one operates a 
single punch, another the triangularly placed punches, 
and the others move the paper along the distances 
required. 

1786. J.G. Rolls, 7, Clapton Place, Clapton, Mid- 
dlesex. A new material adapted for use as an electric 
insulator for telegraphic and other purposes, and also in 
a hardened state adapted for use as a vulcanite. Dated 
June 13, 1872. The gum.or juice of the euphobia tree 
is substituted for gutta-percha and india-rubber. 

1919: C. W. Siemens, London. Magneto-electric 
currents. A communication. Dated June 25, 1872. 
This invention relates to the production and applica- 
tion of electric currents generated in a conducting coil 
by “giving it reciprocating movement in an annular 
space between two magnetic poles; also to the produc- 
tion and application of the movement of such a coil so 
situated which result from the transmission of electric 
currents through it. | | 

3586. G. Haseltine, Southampton Buildings, Lon- 
don. Printing telegraph apparatus. Dated November 
28,'1872. To retain the advantages resulting from the 
use of positive and negative currents, and to dispense 
with the use of a main battery and pole changer at 
every station, excepting at the station where the prin- 
cipal instrument is placed, to render the pole changer 
capable of being controlled by an operator at any point 
on the line, to dispense with the employment of a 
switch, and provide an instrument which shall be ready 
foruse at: all times, either for transmitting or receiving 
messages, and which shali always be adjusted to the 
strength of the batteries, self-stopping and self-con- 
necting; and it consists in an automatic pole changer, 
in a novel arrangement of the dise or sunflower and 
the-keys connected therewith in relation to certain cir- 


_ stop and shunting device. à 


CHILIAN Tennorapuy.—A Bill has passed the Chilian 
Senate for the establishment of a new line of tele- 


Lota, and will communicate with sundry intermediate 
ports.. 

ExpLosive Deprosit.—Ii a piece of copper foil be 
attached to the negative pole of a galvanic battery, 
and a piece of platinum foil to the positive pole, and 
the two immersed in a hydrochloric acid solution of 
antimony, the antimony will be precipitated as a 
metallic mirror on the surface of the copper. After 
removing it from the liquid, and carefully washing 

. with distilled water, the brittle antimony can be re- 
moved by bending the copper back and forth. Anti- 
mony thus obtained, will explode upon being rubbed 
in a mortar or struck with a hammer, light and heat 
as well as detonation being produced by the explosion. 
The reason of this extraordinary action of only one 
metal is due to the rapidity with which it returns from 
the amorphous form to the crystalline. 


mn 


cuits and currents, and in an automatic electro-unison 


graph in Chili. The line is to run from Caldera to 


Eiecrric Crocxs.—We have recently had the oppor- 
tunity of inspecting the self-acting system for regu- 
lating: and controlling a series: of clocks placed in 
electrical communication with a given standard time- 
keeper, patented by Mr. Streeter, whose mechanical 
improvements in horology are so well known. The 
object is that of all eleetric clocks, to obtain absolute 
uniformity in the time shown over long lines ‘of rail- 
way, in public buildings, telegraphic ‘systems, &c., the 
series being governed from some standard, such as 
Greenwich time. The principle of the‘construction of 
Mr. Streeter’s clocks is—that when the current passes 
from the motor clock, the hands of all the secondary 
clocks are d:tached from the mechanism of their 
respective movements, and, when fast: or slow, turned 
forward cr back, as may be required, and brought into 
exact agreement with the motor-clock. The secondary 
clocks are instantly thrown into gear again, and the 
hands progress in the ordinary manner. The regu- 
lating current may be dispatched every hour, every 
twelve hours, or at any given interval. The method 
by which this momentary disconnection of the hands 
with the wheel-work of the movement is effected is 
very simple, and is achieved by the weight or spring 
of the clock itself, so that the sole labour the current | 
is called upon to perform is to fix the moment of the 
discharge of a light lever. Electricity has thus ac- 
corded to it the proper sphere of a regulator of the 
clock-work movement, and is not forced. to do work 
which can be done much more economically by a 
falling weight or the stored energy of a wound spring. 
We hope shortly to give drawings of the details of the 
construction of these clocks. 

Te electric light has just been supplied to the two 
lighthouses of the South Foreland. The towers are 
449 yards apart, and a building has been erected 
between them, in which the electric fluid’ is generated 
by the rotation of frames containing large magnets: 
The machines make 400 revolutions per minute, and 
at that rate effect an alteration in the direction of 
the current of 6,400 times in every 60 seconds. Except 
in dense fogs, only two of the machines are in use. 
The two condensing engines work up to 20 horse- 
power. The lantern apparatus in the tower’ shows 
great delicacy of construction. The completion of 
these works at the Foreland forms a triangle of electris 


lights with the lights at Dungeness and Cape Grisnez. 


Erecrricaz Progress.—The Journal of the Society 
of Arts says :—‘‘ The French Academies have the ex- 
cellent habit of commencing, or rather prefacing; the 
work of a new year by a review of the acts and deeds 
of the departed one. The study of the polar auroras — 
progresses satisfactorily, thanks to certain of these 
phenomena which have appeared with unusual magni- 
tude. The origin of atmospheric electricity seems to 
be yielding before the sustained efforts of physicists. 
New and curious effects have been observed in - physi- 
cal science; empty tubes have been found to become 
luminous by friction ; magnetic currents are developed 
under the influence of electric agents; even capillary 
attraction has made an advance. Important improve- 
ments will result in the construction of lightning 
conductors.”’ 

Canapian TELEGRAPHY.—The Montreal , Telegraph 
Company has run a branch line to Rideau Hall for 
the convenience of the Governor-General. Telegraph 
courtesies were recently exchanged between the 
Governor-General and the Governor of South Australia. 

oF Exectriciry.—Dr. Louis Elsberg, of New 
York city, has communicated a new theory of the 
origin of electricity. According to this scientist, the 
number of vibrations executed by the molecules of an 
electrified body are between those of sound and heat, 
namely, they exceed 38,000 a second (at which point 


the consciousness of sound ceases altogether) and are 


below 200 billions in a second. 
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TO 
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M. CHAMBRIERS TYPE-PRINTING 
TELEGRAPH. 


M. CHAMBRIER has recently patented an instrument 


which may be employed either as a type-printer or as 
an ordinary dial-telegraph. The truly original part 
of this apparatus is the manipulator, in which is com- 
bined a cloek-work movement, together with an in- 
dependent handle. Each time that the handle of the 
manipulator is pressed into the notch corresponding 
to one of the letters of the alphabet the pressure ex- 
ercised by the handle effects the liberation of the clock- 
work movement. A needle concentric to the handle 
is immediately caused to revolve under the view of 
the operator, leaving the letter formerly indicated and 


stop-notches, a pin, with which it is armed, passes 
through one of the apertures and bears upon one of 
the teeth of the wheel; the action of this pin upon 
the inclined plane formed by the tooth which it touches 
determines in the wheel a slight rotation, which has 
the effect of displacing the lever confining the clock- 
work, and setting the indicating needle at liberty. In 
order to limit the course.of the indicating needle there 
is mounted on the same axis, but beneath the dial, a 
parallel needle; this needle in turning is arrested by 
the pin of the handle, and is fixed in a line with the 
letter to which the indicating needle attains. When 
the operator releases the handle, the clock-work © 
mechanism is stopped, to be again set at liberty the 
moment the handle is depressed. 

The receiver is provided with a type-wheel of small 
diameter. This wheel is impelled by clock-work 
mechanism, which is liberated in the ordinary manner 
by the aid of an electro-magnet rendered periodically 
active by the manipulator.. The impression is effected | 
by means of a second electro-magnet controlled by a 
local battery, which lifts the paper into contact with 
the type-wheel. The printing magnet is put into 
action by a spring vibrating horizontally, and pro- 
vided with a cam working in the teeth of a ratchet 
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arriving at the new letter. The axis of the indicating 
needle carries the sinous wheel intended to work, as 
in all dial-telegraphs, the lever transmitting the 
current to line. The interruptions of the current 
which determine the successive movements or throws 
of the needle of the receiver are produced by an 
automatic mechanism, of which the velocity, pre- 


à 


\ 


viously regulated, is not influenced by the hand of the 


operator. Further, this mechanism is independent 
of the direction in which the handle of the manipulator 
is turned to attain the desired letter. This end is 
attained by a very simple and elegant arrangement. 
The principal feature is a wheel centred upon the 
common axis of the indicating needle and the handle, 
which has a number of teeth equal to the number of 
letters or signals. These teeth are inclined similarly 
to the wheels of a turbine receiving the water upon 
its superior face. This wheel is arranged in such a 
manner as to be capable of a slight movement, through 
a very small angle, from its normal position, to which 
it is carried back by a spring. It is situated beneath 
the dial of the manipulator, in which is pierced a 
number of apertures corresponding to each of the 
teeth. Every time the handle is carried to one of the 


wheel. As this wheel revolves with rapidity it prevents, 
by repeated shocks, the falling of the spring, and the 
current is prevented passing into the electro-magnet. 
When the wheel stops the cam falls into one of the 
notches of the wheel, and the spring establishes con- 
tinuity in the circuit formed by the local battery with 
the printing electro-magnet. 

In the engravings with which the description of the 
apparatus is illustrated, the reference letters designate 
the same parts of the instrument. | 

The Manipulator, Fig. 9. a a, clockwork manipu- 
lator and independent handle. J, handle of the 
manipulator, which can be turned indifferently in any 
direction. c, crown of notches, into which the handle 
is depressed at each letter of the word to be forwarded. 
d, disc placed in the plane of the dial; attached 
solidly to the handle b ; it turns with this in all directions. 
e, vertical axis, carrying towards the base a wheel 
gearing with the clock-work ; higher, the sinuous eon- 
tact wheel; and above the handle b an indicating 
needle. f, sinuous contact wheel. g, indicating 
needle. h, facet wheel, the use of which has been 
explained. 1, button for setting the needle to zero. | 

Printing instrument. r, type-wheel. s, inking 
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wheel z. BB, printing electro-magnet worked by local 
battery, the continuity of the circuit being determined 
by the lever x. y, line electro-magnet. 


-Procerdings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS.* 
_ ABSTRACT. 

February 12, 1873.—LATIMER CLark, Esq., C.E., 
took the chair. | 
| After the usual formal business, the CHAIRMAN 

announced that Mr. C. F. Tachell, chairman of the 
Great Northern Telegraph Company, and Mr. H. 
G. Erichsen, had each presented the sum of £too 
to the Society, and contributed a further sum of 
£25 for the purpose of becoming a life member. | 

Professor Foster, in moving a vote of thanks to 
the two donors, which was seconded by Major 
WEBBER, said that the generosity of the gifts 
was the more striking as the Society was yet in its 
linfancy. 

The Secretary read a correspondence between 
Mr. Scudamore and the Postmaster-General, in 
which the former asked for, and the latter granted, 
the use of the instrument-room of the new postal 
buildings in St. Martin’s-le-Grand for the annual 
soirée of the Society. 
À communication from Mr. WirLoucHBy SMITH, 
On the Effect of Light on the Conductivity of 
Selenium,” was read by the Chairman. The author 
stated that, being desirous of obtaining a more 
éffective high resistance for use in connection with 
his system of signalling with long submarine cables, 
_|he was induced to experiment with bars of sele- 
nium, a metal of very high resistance. He took 
several bars of the metal, of from 5 to 10 c.m.in 
length and 1 to 14 mm. in diameter. Each bar 
was hermetically sealed in a glass tube, and had a 
platinum-wire at each end for the purpose of con- 
nection. The early experiments did not place the 
metal in a very favourable light for the purpose re- 
| quired, for although the resistance was all that could 
be desired, yet there was a great discrepancy in the 
test. Upon investigation it was found that the re- 
sistance altered materially, according to the intensity 
[of the light to which the metal was subjected. 
When the bars were fixed in a box with a scaled 
cover, so as to exclude all light, their resistance 


| i ee 7 er riband. uu’, vv’, wheels for the | filling all the conditions necessary to the require- 
ase aaah “À, printing hammer. +, oscillant lever, | ments ; but immediately the cover of the box was 
etermining blow of printing hammer. y, spring to lever. | removed the conductivity increased from 15 to 100 
ratchet wheel. a, steel cam working in teeth of ratchet | Lex cent, according to the intensity of the light falling 
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on the box. 
passing the hand before an ordinary gas-burner 


placed several feet from the bar increased the re- 


sistance from 15 to 20 per cent. If the light be 
intercepted by glass of various colours, the re- 
sistance varies according to the amount of light 
passing through. To insure that temperature in 
no way affected the experiment, one of the bars 


was placed in a trough of water, so that there was 
TL about an inch of water for the light to pass through. 


The results were the same. d when a strong 
light from the ignition of a narrow band of mag- 
nesium was held about 9 inches above the sealed 


tube, the resistance immediately fell more than 
two-thirds, returning to its normal condition imme- 


diately the light was extinguished. | 


The CHarrmax said that he had himself wit- — 


nessed the experiment, and could confirm the 


statement that the sensitivity to light of the re- 


sistance of selenium was very great. A lucifer 
match or Argand burner caused the resistance to 
become halved. Such substances as sulphur and 
phosphorus, which belonged to the same group as 
selenium, would be experimented on, as also would 
the metal tellurium. He had heard that plumbago 
had been shown to’ exhibit slightly similar effects. 
Selenium, like sulphur and phosphorus, existed in 
two forms, but it was only in its crystalline form 
that it became conductive. It was quite clear that 
heat did not affect its resistance, for Mr. Smith had 
placed rock-salt, which would quite intercept heat, 
between the metal andthe source of light, and had 
obtained the same results as without rock-salt. 

A paper “ On the Application of Iron in Tele- 
graph Poles,” was read by Major WEBBER. Iron, 
both cast and wrought, has been employed for 
many years, and in numerous modes, in standards 


for the support of telegraph wires. When great lines 


came to be constructed in India, Central Asia, and 
Australia, iron poles were made, and when erected, 
answered all ordinary constructional requirements. 


They have ever since been proving themselves to 


be the most economical means of carrying wires 
above ground. Iron can be used in the smallest 
quantity requisite to carry the weight. In other 


words, lines can be built according to true princi-. 
ples of construction, and the engineer has only to 


provide the requisite quantity of iron to ensure 


rigidity and steadiness. The difficulties of trans- 
port, labour, and maintenance, in countries of 
scanty population, give, upon a comparison of wood 


with iron, avery large result in favour of employment 
of the latter material. 
lines of telegraph along the roads of such a country 
as the United Kingdom, shows that an endless 
variety of conditions affects the consideration of 
the engineer in constructing and placing his poles ; 
and the main features of these conditions are due 


to the form of the road which the line follows. 
The road telegraph builder has to keep in view 


two distinct forms of construction,—the one a series 


of straight lines with angular changes of direction ; 


the other a series having curved changes of direc- 


ce tion, combined with continuous and irregular cnrves. 
was at its highest, and remained very constant, ful- In other words, he changes direction either b 


| * Reported, with the consent of the Council, for this Journal.  CUYVES OF angles. It is this view of the case whic 
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materially influences the application of iron to 
telegraph poles. When you have all the diffi- 
culties of road construction to contend with, ex- 
perience seems to point out that straight lines and 
angles enable you to distribute the costly pole 
material in the most economical way. This entails 
the use of a pole which is sufficiently strong to carry 
the weight of the wire at the requisite height from 
the ground, without bending, and rigid enough to 
resist the pressure of wind. When placed in a 
straight line the poles will require no side support, 
but when placed at an angle they must not be ex- 
pected to resist the strain without it. It sometimes 


becomes necessary to make poles which will carry 


the strain of wires with no other means of resist- 
ance than that afforded by the ground in which 
they are placed. The next point to be considered, 
after its absolute strength, is the fixing of the pole 
so that the mass which holds it may be capable of 
resisting the pressure to which it is subject. We 
shall find that there is a centre about which this 
lever turns, and which will be somewhere below the 


theoretical point of view, analysing the forces and 
the strains to which they were subject, and then 
applying to practice the results of the theoretical 
analysis. The investigation of the subject is not 
without interest, as it confirms, in most particulars, 
the practice which has been arrived at by expe- 
rience in the field. The author, therefore, proposed 
to place before the Society the calculations which 
revealed the nature of the strains. He should 
confine himself to one single branch of the subject, 
namely, the means used for supporting and 
strengthening poles: which are subject to Sateral 
strain. The paper then proceeded to give, in a! 
long series of formulæ, analyses of the various) — 
strains arising from the wires, and of the resistance 
thereto afforded by lateral supports. Theoretical 
considerations showed the superiority of stays and 
struts. The theoretical superiority is borne out in 
practice, and it is, in general, advisable to use stays 
in preference to struts in situations which admit of 
their employment. 

A paper ‘‘ On Iron Telegraph Poles,” by Mr. C. 


ground, the position varying with the comparative| W. Siemens, F.R.S., was read by the Secretary. 
resistance of the material which holds the pole in} The object of the construction of iron telegraph- 
the bottom of thehole and the surface of the ground. | poles was to provide lightness and convenience 


It is not difficult to make a pole of the requisite 


strength, but it is difficult to obtain a sufficiently 
unyielding mass to hold it upright. The author 
had doubted the expediency of those proposals for 
iron poles which adopt the plan of terminating the 
lower extremity with a base plate. It can be seen 
at a glance that, unless the plate is so large as to 
carry a weight of material greater than can be lifted 
by the strain such a plate is a disadvantage, as its 
ase necessitates a large excavation, and disturbs 
the material on whose resistance to pressure so 


much depends. In one case the stability depends 
. on the weight of the mass holding the plate down, 


With the attainment of a maximum of strength and 
resisting power. This consideration led him to 
abandon the ordinary mode of fastening poles by | 
setting considerable lengths of them underground, 
and to the adoption in its stead of a buckled 
wrought-iron plate. It is evident that a straight 
pole which has been fastened into the ground by! 
only burying a part of it, will, if bent over by a 
sudden jerk, never attain its proper form again; 
whereas a pole which is fastened to a plate has al- 
ways the whole weight of earth resting on the plate 
to keep it steady. The part of the post which is 
partly buried in the ground is of a tubular form. 


in the other case on the resistance of the soil. | This tube is fastened to a buckled plate by means 
Again, the existence of a plate at the base requires | of four bolts, and is provided at its upper end with | 
an increase of strength down to the plate; whereas | a suitable socket to receive the upper tube. The | 
a pole which depends only on the resisting power | latter, which forms the principal part above ground, 


of the mass in which it is placed, against horizon- 
tal pressure, can be made strongest at a point above 


the vertical axis, by keeping that axis low, thus 


effecting a saving of the metal. Whatever may be 
the result of the enquiries which the Post Office 
authorities have instituted as to the pole of the 
future, it appears evident that to economise ma- 
terial, various classes of poles must be available in 
constructing such lines as it is required should be 
erected with iron instead of wooden poles in this 
country. There have been poles constructed like 


railway signal poles; poles like split taper tubes 


made of cast-iron, and having diaphragms at inter- 
vals inside ; poles connected telescopically ; poles of 
cast- and wrought-iron; taper tubes connected with 
socket joints; poles with cast-iron bases and taper 
tube tops; lattice and riband poles; poles with 
multiple bars; and poles of H and T iron section. 
The cost of these poles will be found to vary from 
£200 to £250 a mile. While a thorough investi- 
gation of this subject is being conducted by the 
engineer-in-chief of the Post Office, it would be pre- 
mature of the author to go further into this question, 
or to describe his own views of what is required. 

_ A paper, “ On Telegraph Poles,” was then read 
by Lieut. Jexytt, R.E. The author said that it 
may not be unprofitable to regard certain practices, 
in connection with the use of the poles, from a 


is made of wrought-iron. ‘The shape which has 
been adopted for it is approximately the parabolic 
one,—that is to say, the top is for about 2 feet cy- 
lindrical, then tapering off towards the top. B 

this means is obtained a distribution of the metal, 
which, with a minimum expenditure of material, 
gives a maximum amount of rigidity. The propor- 
tion of the tube to the resistance of the metal is 


‘such that a horizontal strain establishes a balance 


between the tendency to collapse in the tube and 
the tendency to break. Therefore a tube of the 
same weight, but of larger diameter, would col- 
lapse, whereas if the diameter were decreased, and 
the thickness of the metal increased in the same 
proportion, the tube would break. The upper tube 
is usually cemented into the socket of the cast-iron | 
pedestal tube by pouring into the annular space 
between the two tubes a fused cement, consisting 
of a mixture of sulphur and oxide of iron, which 
upon congealing sets extremely hard. Lately the 
author’s firm has adopted a method of setting the 
iron tube with an inverted conical end into a conical 
socket at the upper end of the cast-iron tube. If 
only one or two wires are to be carried, and cheap- 
ness is an object, posts of a total length of 
19 feet 8 inches are used, standing 17 feet above 
ground. Such a post will support a dead weight 


of 560 Ibs., suspended horizontally from its upper 
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extremity over a pulley, without showing a perma- 
nent bearing. The cost of these iron posts has varied 
from 22s. 6d.to £3 16s., according to their dimen- 
sions and the fluctuations in the price of iron. 
As a rule, they may be taken to be from two to 


three times dearer than ordinary wooden posts of 


the same strength. In southern countrics, where 
wood is subject to the dry rot, and where wooden 
posts have to be renewed every two or three years, 
the relative advantages of iron posts of this descrip- 
tion have proved to be very great indeed. 

A paper “On the Riband Telegraph Post,” by Mr. 
Rosert Bristow Ler was read by the Secretary. 
This pole consists of a number of straight angle 
irons varying in number according to the length 
and diameter of the pole, surrounded by a series 
of wrought-iron ribands in reverse directions, 
riveted at each crossing with themselves, and also 
with the angle irons, and, thirdly, of a circular 


base plate with a tripod, to which the pole itself is 


firmly and securely attached. In the manufacture 
of these posts a hollow mandril is used, this being so 


constructed as 10 allow of its collapsing, or occupy- 
ing a less diameter than when fixed for use. 


The 
exterior of the mandril is grooved with the re- 
quired number of grooves from right to left at 
equal distances. An equal number of grooves is 
made from left to right, so that they intersect each 


‘other at regular intervals. These grooves form a 


receptacle for the wrought-iron ribands, which are 
put on by machinery in a very careful way, com- 


pensation being effected in the machine for the 


decreasing diameter of the pole towards the top. 
The bands in the first series are put on one after 
another from right to left, and from the base up- 
wards, and their several ends secured. The second 
series are wound on in the reverse direction from 
left to right, starting at the top, and finishing at the 
bottom. The ends of these are also secured. The 
second series, consequently, externally overlap the 
first series ; they are then bolted together. This is 
done with ease, for each riband, before being wound, 


has holes punched in it on a template, at regular 


and stated intervals. The packing of the mandril 
is removed, and the angle irons are then inserted. 

The base is, in some instances, cylindrical, and 
supplied with a base plate. It is made separately, 
and is so transported with the poles wherever they 
may be required. The legs of the base are so 
grooved that the angle irons fit compactly into 
them, the base being pushed upwards inside the 
pole to the required length. 

It was originally intended to arm the posts with 
wrought-iron brackets, but it has been found that 
the ordinary oak arm answers better. The arm is 
placed against one of the diameters of the post, the 


_ end passing through, and is secured with nuts. On 
_ screwing the nuts well up, it is found that the 


ribands cut for themselves places inthearm. The 
paper then gave in detail the dimensions and 


_ weights of two poles which have been supplied, for 


experimental purposes, to the Postal ‘Telegraph 
Company. Two riband poles had supported a 
small platform loaded with 10 tons, without show- 
ing any signs of sinkage, deflection, or collapse. 
Experiments have been made to test the lateral 
Strength of the pole. .A pole 20 feet in length 
over all, was fixed longitudinally, so that the 
fulcrum corresponded with the ground line. The 


base was firmly secured, and weights varying from 


1 to 5 cwt., were applied at the upper extremity 
of the pole. 1 cwt. caused a deflection of 1-quarter 
inch; permanent set nil. 2 cwts., deflection half 
inch ; permanent set nil. 5 cwt., deflection 1 7-8ths 
inches; permanent set 9-16th. The post bent 
close to the foundation plate, but when the weight 
was taken off, the post became perfectly straight. 

The Cuainman said that it was too late to com- 
mence a discussion on the papers, and there would 
be a great advantage in deferring it to the next 
meeting, as the members could look up their notes 
on the subject and come prepared to deal with iton — 
that occasion. Some of them might remember 
some experiments which were made by the tele- 
graph companies, a few years ago, with reference 
to fixing wooden poles in iron sockets. Any in- 
formation connected with poles would - be very 
thankfully received. 


AMERICAN ACADEMY OF ARTS AND SCIENCES, 
BOSTON, U.S. | 


November 27, 1872.—Dr. Henry Bowpitcu described 
a case of aortic aneurism in which electricity was 
applied in treatment. Two operations were made, and 
three needles coated. with vulcanite were used at each 
operation. They were introduced about an inch at 
the first, and an inch and a half at the second 
operation. The positive pole of the battery alone was 
applied to them, the negative resting on the right 
breast on a level with the tumour. The operations 
lasted fourtcen minutes, and the number of cells em- 
ployed (Stone’s battery) was gradually raised from two 
to sixteen at the first, and to twenty-eight at the second 
operation. ‘The patient is said to have experienced 
relief, but the influence upon his radical cure is un- 
certain, 

December 10.—Prof. E. C. Pickering exhibited a new 
form of theodolite magnetometer, which may be con- 
structed at small expense from a common surveyor’s 
transit. A mirror and magnet, like that of a Thom- 
son’s galvanometer, is attached to the cap of the 
telescope, and a right-angled prism and cross-hairs 
are placed in front of its eye-piece. The telescope is 
turned until the image of these cross-hairs is brought 
to coincide with those already in the eye-piece, when 
the axis of .collimation will be exactly at right angles 
to the magnetic meridian. 


Societies” Meetings for the ont. 


METEOROLOGICAL 


SOCIETY.—Feb, 19, at 7 p.m. ‘Description of: 
an Electrical Self-registrating Anemometer and 
Rain-gauge,” by the Rev. Fenwick W. Stow,. 
M.A., F.M.S.; ‘ On some Results of Meteoro-. 
logical Telegraphy, by Robe:t H. Scott, M.A.,. 
F.R.S.; and other papers. : 3 

GEOLOGICAL SOCIETY.—Feb. 26.—March 12. At 8 p.m. 
THE SOCIETY OF TELEGRAPH ENGINEERS.—Feb. 26.—March 12.. 

: At 7.30 p.m. 


To Correspondents. 


A. EDEN.—We shall be glad to have the sketch of your Duplex. 
Telegraph for our next Number. 

J. H. Morpy.—There is no good account published, 

S. E. P.—Mr. Ayrton's letter will probably render the insertion: 
of yours unnecessary. | 

GOVERNMENT EMPLOYE.—The description will appear as soon ag 
we are able to publish it. 

H. 8. LANGFORD, A SUPPORTER OF THE TELEGRAPHIC JOURNAL, 
and others.—The see~nd part of our ‘ Students’ Column” will meet 
your requirements. Read Mr. Culley’s “ Handbook.” 

J. SMYTHE.—We shall be glad to hear from you. 

W. L. Scott, G. Preece, H. Yeates, S. E. Phillips, junr., W. E. 
Ayrton, R. Sabine, H. G. Erichsen, Latimer Clark, and R. Werder- . 
mann are thanked for their communications. 
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